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~ JOHNSON & 


TELEGRAPH ENGINEERS, ELECTRICIANS, & CONTRACTORS. 


pian 16, UNION COURT, OLD BROAD STREET, LONDON, > 
WORKS: VICTORIA. ROAD, LONDON, SE 


Mamufschurers ‘of all Telegraph Appliances, Materials, and Machinery for Making and 


Laying Submarine Cables, and Contractors for Underground & Aerial Telegraphs. 
Tron Telegraph Buoys, Grapnels, Both Patent and Ordinary; Centipedes, Creepers, Mushrooms, Sinkers, Cable 
Tanks, Piching-up and Paying-out Machinery, 


Dynamometers, Bow.and Stern Gear; Steam and Hand 


Rope and Chain Fillings, Cable Drums, Splicing and Founting vols, Fe. 
ment of Telegraph Cable Factories and 
Special Wire 


Hauling Gears, 


Vessels. re Testing Machines for Tension, Elongation, and Torsion. 


Machines for Shallow and Deep Water, | 
All Apparatus and Material used in the Construction aid Maintenance of LAND LINES. vis Sn. 


INSULATORS—Yokuson és Phillits’s Patent Fluid Insulators, and all kinds of the ordinary form. 
BATTERINS—Sole Makers of Higgins’ Patent Bichromate Batteries, and all the ordmary forms, Contractors for the supply of Zinc 


and Carhon Plates of special qu ality. 
POLES—Wronght Iron or Composite Poles of various kinds. 


MAKERS OF SPECIAL UNDERGROUND TORPEDO AND 
| Insulated Copper Wires, Strand and Ropes, taped or braided, cotton or silk ogee 


HLEOTRIOC LIGHT.—Sole Makers of Brookie’s Lam 
CARBON RODS, both and 


Every description of Leading WIRES and CABLES. 
ESTIMA TES GI VEN FOR COMPLETE SYSTEMS OF ELEC TRIC. LIGHTING. 


“ELECTRIC. LIGHT. 


LEGRAPH ENGINEERS, | 


MANUFACTURERS OF 


ue Light FOR LIGHTING 


and all APPARATUS. wecussary FOR WORKING T 


STATIONS, WAARVES, Docks, LiGHTHOUSES, Snips, FACTORIES, WEAVING Sueps, YARDS, &c. 


rer of Submarine Cables, Materials for Overground Lines, 
Batteries, Electric Mine Explodérs, and Teleoraph Apparatus of all hinds. | 
» the erection of Land Lines, and the establishment 


lying Submarine Cables, je 


communication generally, 
| Offices QUEEN ANNES WESTMINSTER. 
Works-CHABLTON PIBR. W GOLWICE, KENT. 


WITH SINGLE OR Corks. | 


tron Telegraph Posts, Insulators, fastraments, 


. L À 
G 
. 


| 
ù 1 y 


Works:—MITCHAM ann MILLWALL DOCKS, . 
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| CONTRACTORS À 
men MAJESTY’S WAR OFFICE, 
< ADMIRALTY AND INDIA OFFICE, | 
“AND. To CONTINENTAL GOVERNMENTS. 


FF Ps ELECTRIC LIGHT COMPANY, 


ELECTRIC | LIGHT AGENCY. 
| SILSEN LIGHT, JOEL'S INCANDESCENT LIGHT. 


MANUFACTURERS AND FOR ALL DESCRIPTIONS OF ELECTRIC LIGHT: 
JAMES H. MCKEAN, Secretary. HENRY FE, JOEL, A.M. 1.C.E., Engineer, 


8a, QUEEN VICTORIA STREET, LONDON, EC. 


 THOMAS & LEONARD JENKINS, 


“MILTON WORKS, GEORGE ST. “STEEL AND IRON pe 
“PARADE, BIRMINGHAM, MANUFACTURERS, 


rx Tinned Bottling, and Tinned, 
Ae: Brush, Binding, & every description 
of 


SFRIN Sorow, and Rivet Wires. 
Lonnon OFFICE: —34, CREAT ST. HELENS — MR, E. CHAPMAN, : 
INDEX: T0 TELEGRAPHIC JOURNAL ADVERTISEMENTS. = 
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THE 


TELEGRAPHIC JOURNAL 


ELECTRICAL REVIEW. 


OBERTSON, Broman, & Co. (established 50 
ears) continue to obtain Patents for Inventions. Pamphlet, 


containing special advice, gratis or by post. 166, Fleet Street, 
London. | 


PHILLIPS BROS. 


FLECTRIGAL WIRE MANUFACTURERS, 


MACINTOSH LANE, HOMERTON, | 


LONDON, 


Manufacturers of Gutta-Percha, India-Rubber, Com- 
pound Cotton Silk, Flexible.Cords, Telephone Wire, &c., 
&c. Multiple and other Wires. Special Wires for 


. Dynamo-Machines. Electric Light Leads, &c. 


TELEGRAPHIC CABINET WORK. 


We. M. FOXCROFT, 


54, COMPTON STREET, CLERKENWELL. 
(Established 1844.) 


INSTRUMENT CASES OF ALL DESCRIPTIONS. 


Lock and Block, Single Needle, Bell, Sounder, and 
Telephone. 


CABINET WORK DESIGNED TO SUIT NEW 
INSTRUMENTS. 


FREDERICK SMITH & CO, 
Caledonia Works, 
HALIFAX, ENGLAND. 


SPECIALITIES— 


BEST TELEGRAPH & TELEPHONE WIRE, 


To all Specifications, 100 lbs. pieces. 
CONTRACTORS TO H.M. POSTMASTER-GENERAL. 


STRAND WIRE, 3-16ths, 7-14ths. 
SIGNAL & STAY WIRE. PATENT STEEL WIRE. 


PRIZE MEDALS— 
LONDON, 1862, PARIS. MOSCOW. VIENNA. PHILADELPHIA. 


MACHINERY for coveritig Telegraph Wire with 
Silk, Cotton, Flax, Hemp, India-Rubber, Gutta-Percha, &c. 


Wire Stranding Machines. Complete sets of Machinery for the 


Manufacture of Telegraph Cables. 
THOS, BARRACLOUGH, 8, KING STREET, MANCHESTER. 


| LOUD AND CLEAR. 
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MANCHESTER, 


TELEGRAPH & TELEPHONE LINE WIRE. 


Lonpon Orrice— 
8, GREAT WINCHESTER STREET, E.C, 


W. T. GLOVER & CO. 
INSULATED WIRE MANUFACTURERS, 


25, BOOTH ST., MANCHESTER. 
_ Works, 4, Bridgewater St., Broughton Rd., Salford, 


SPECIALITIES, 
Gutta-percha Wire for Leading-in, Tunnél, aiid 
Underground Work. Speciaily-covered Iron Wire for Aerial Lines. 
Fancy-covered Copper Wire (Paraffined) for Telephonic and Bell 
urposes. Cotton-covered Gutta-percha Wire for Bellwork. Special 
akes of Electric Light Leads for the Brush, Gramme, &c., systems: 
All classes of Covered Wire and Cables for Telegraphic, Telephonic, © 
and Electric Work, as supplied to the Post Office and the Principal 
Railway and Telephone Companies. 


THE “JAMIN” PATENT ELECTRIC LIGHT, 
Compagnie Générale d’Hclairage Electrique. 
= CAPITAL 8,000,000 FRANCS. 
Proprietors of the Gramme Patent Machine for 
Alternate Currents. 


J. A. BERLY, CE, AS.TE, &., Engineer, 


And Sole Agent for Great Britain and the Colonies, 
16, NEW BRIDGE STREET, LONDON. 


JOHNSON’S TRANSMITTER. 
PATENT.) 
NO JARRING. 
PERMANENT ADJUSTMENT. 
NO OXIDATION. 
ONE LOCAL CELL. 


TASKER, SONS & CO. 
ELECTRIC AND TELEPHONIC ENGINEERS, 
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THE BROOKS’ PATENT INSULATORS. 
WERE AWARDED THE FIRST PREMIUM 


At the Paris EXPOSITION of 1867, at the VIENNA EXPOSITION, 187 3, at the CINCINNATI INDUSTRIAL 
EXposiTiIoNn in 1874, and at the CENTENNIAL EXPOSITION at PHILADELPHIA in 1876, 


These INSULATORS are being largely used by the Western UNION and AMERICAN Union TELEGRAPH Cos, 


"tite and for Sale by 


DAVID BROOKS, 


ee, SoUTH STREET, PHILADELPHIA, 


ESTABLISHED 1851. 


BIRKBECK BANK, 


Southampton Buildings, Chancery Lane. 


Current Aesisines opened according to the usual practice of other 
Bankers, and Interest allowed on the minimum monthly balance 
when not drawn below £25. No commission charged for keeping 
Accounts, 


The Bank also receives money on Deposit at Three per cent. 
Interest, repayable on demand. 

The Bank undertakes for its Customers, free of charge, the 
custody of Deeds, Writings, and other Securities and Valuables; 
the collection of Bills of Exchange, Dividends, and Coupons ; and 
the purchase and sale of Stocks and Shares. 


Letters of Credit and Circular Notes issued, 
A Pamphlet, with full particulars, on 


FRANCIS RAVENSCROFT, Manager, 


1st March, 1880. 


FOR SALE. 
A FIRST CLASS 


TELEGRAPH ENGINEERING BUSINESS 
IN MIDLAND COUNTIES. 


W. TANSLEY, 
17, HOCKLEY, NOTTINGHAM. 


THE BIRKBECK BUILDING SOCIETY'S ANNUAL 
RECEIPTS EXCEED FOUR MILLIONS. 


How To PURCHASE A HOUSE FOR TWO 
GUINEAS PER MONTH, 


With Immediate Possession and no Rent to pay. —Apply at the 
Office of the BIRKBECK BuILDING Society, 


How To PURCHASE A PLOT OF LAND FOR 


FIVE SHILLINGS PER MONTH, 


With Immediate Possession either for Building or Gardening pur- 


poses.—Apply at the Office of the BIRKBECK FREEHOLD LAND 
SOCIETY. 


A Pamphlet, with full particulars, on application, — 
FRANCIS RAVENSCROFT, 
en Buildings, Chancery Lane, 


ELECTRICAL AND SCIENTIFIC APPARATUS 
AMATEURS AND THE TRADE. Wholesale 
Manufacturers of Electric Bells, Indicators, and Constant Man- 
ganese Batteries, Telephone Switches and _ Transmitters, 
Coils and Vacuum ‘Tubes, Terminals, Carbons, Wire, and all 


Materials. Instruments Made, Repaired, or Altered on the 
Premises. 


Bell Battery, Push, &c., 25 Yards of Wire, 10s, 6d, 


THOMAS CRAMPTON & CO., 


251, HIGH HOLBORN, LONDON, W.C. 


| 119 South Fourth St. Fe H. HOWSON, 
PHILADELPHIA. Engineer and Solicitor of Patents. | 
| Branch Office, | C. HOWSON. 
605 Seventh Street, Attorney at Law, and Counsel in 
WASHINGTON, D. C. Patent Cases. 
Address— 


HOWSON & SON, 


119, SOUTH FOURTH STREET, PHILADELPHIA, U.S.A: 
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NEWALL’S PATENT LIGHTNING CONDUCTORS. . 


Experience, accumulated since the time of Benjamin Franklin, proves conclusively that a Colfiactor made 
of Copper, of adequate size, is the best of all appliances for the protection of every us ptit of Building from the 
: “déstructive effects of Lightning. | 


NEWALL & CO.'S PATENT COPPER-ROPE LIGHTNING CONDUCTOR, 


As applied to all kinds of. Buildings and Shipping in all parts of the world with unvarying success, is the 


most reliable, nest effective, and cheapest conductor offered to the public. — 
It is simple i in its application, no insulators eg required ; and it costs only ONE SHILLING per foot for the standar 


size, which is safe in any storm. ~ 
SOLE PATENTEES OF UNTWISTED WIR= ROPE. — 
Manufacturers of Iron and. Steel Ropes for Colliery and een é Parnoete. Rigging 
Ropes, Guide Ropes, &c. — | 
GILT AND SILVER CORD FOR HANGING PICTURES. IRON, STEEL, AND COPPER CORD FOR CLOCK AND SASH LINES, &C. 


R. S. NEWALL & Co., LONDON, 130, STRAND. W.C. 
LIVERPOOL, 36, Waterloo Road; GLASGOW, 68, ‘Anderston Quay ; ; MANUFACTORY, 


EDWARD PATERSON, 
TELEGRAPH AND ELECTRICAL ENGINEER, 


76, LITTLE BRITAIN, ALDERSGATE STREET, E.C. 


Telephonie Apparatus for Exchanges or Private Lines, 
Messrs. AYRTON & PERRY'S ABSOLUTE GALVANOMETER FOR STRONG CURRENTS, 


NOTICE.—7HE GOWER-BELL. LOUD-SPEAKING TELEPHONE.—A limited number of these 
valuable Instruments, with royalties fully paid, may still be obtained of EDWARD PATERSON, who is prepared to 
tender for the erection of Telephone Exchanges or Private Lines in any part of the United Kingdom. As the policy 
of the Proprietor of the Patent is now ony to rent these RON) parties desirous of purchasing should lose no 


time in securing them. 


| ETCHOWE HELIOGRAPH, 
| RAILWAY SUPPLIES’ JOURNAL. As designed and basées by Major MACGREGOR, 


Store-Keepers’ Gazette ; With 3-inch Mirror, in Leather Case, complete, Four 


Manufacturers’, Inventors’, and Contractors’ | . inch Mirror, com plete, Six Pounds, or Twelve 


Record; and Railway, Shipping, Tramway, and Pounds per pair. 
Mining Advertiser , , Equal in all respects to Mance’s or the Roorkee Instruments. 
? Principal Editions on the rst and z5th of cach Month. 


The above Instruments are now made at these prices, with 
the following improvements :—Horizontal and Vertical 


Il Movements, and Morse Key arrangement to Mirror 
JOURNAL is specially in- . They are more simple and are stronger than any other 
tended to bring under the notice of Railway Companies Instruments at three times the price. 


the various inventions, improvements, and supplies 
demanded by the numerous requirements of the Railway nt 
Service; and generally to form a medium of communica- 
tion between Railway Companies and those who supply. :W. STONE i 


them with materials, goods or appliances.—7Zi mes, 
MATHEMATICAL INSTRUMENT MAKER, 
| OFFICE: À 44, GLOUCESTER ST., QUEEN'S SQ., BLOOMSBURY, 


Price Sixpence. 


Manufactuser of Electric Signals, and all of 


Guineas, or Eight Guineas per pair. With 


84, FLEET STREET, LONDON, EC, DONDON. 
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W. T. HENLEV'S TELEGRAPH WORKS c0,, LIMITED, 


‘TELEGRAPH ENGINEERS AND CONTRACTORS. 


MANUFACTURERS OF SUBMARINE CABLES 
AND TELEGRAPHS OF ALL KINDS. 


Telegraph Wires and Stores. of Every eachiptton, 


8, Draper’s Gardens, Throgmorton Street, London. 
WoRKS—NORTH WOOL'WICEL. 


HUNNINGS MICRO- TELEPHONE TRANSMITTER, 
HARRISON, COX-WALKER & CO. DARLINGTON, 


SOLE AGENTS. 


M. THEILER & SONS, 


TELEGRAPH INSTRUMENT MANUFACTURERS, 
86 CANONBURY ROAD, LONDON, N. | 


MANUFACTORY—ALWYNE LANE, N. 


TELEPHONE TRANSMITTERS 


(THEILER’S PATENT, 1880). 
LOUD AND DISTINCT. CANNOT GET OUT OF ORDER. 
PRICE COMPLETE (with Sensitive Bell on same Board), £3 10s. 


PETER BROTHERHOOD, 


ENGINEEE, 


56 & 53, COMETON STREET, GOSWELL ROAD, E.C. 


SILVER MEDAL, Paris EXHIBITION. 


PATENT ENGINES 


AS USED BY 


BRUSH, SIEMENS, GRAMME AND WILDE 


DRIVING 
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THE TELEGRAPHIC JOURNAL AND 
ELECTRICAL REVIEW. 
Vor. IX.—No. 202. 


THE PATENTS FOR INVENTIONS BILL. 


ALTHOUGH Mr. Anderson’s Bill for amending the | 


existing law relating to Patents has been read a second 


_ time, it seems to be certain that it will not become 


law during the present session ; the matter however 
cannot long remain unsettled, as the pressure 
which has been brought to bear is not likely to be 
diminished. In the debate which followed Mr. 
Anderson’s motion there was a very general con- 
currence of opinion that the laws required altera- 
tion, though what the alteration should be was 
practically left an open question. To reduce the 
fees and to lengthen the period during which a 
patent is good, are of course the two main elements 
required, and in these two respects England stands 
at a great disadvantage as compared with America, 
and indeed with European countries. The fact 
that charges to patentees in Germany, France, 


Austria, and Belgium, are less than in England, 


might however be taken as an argument against the 


_ proposed reduction of the fees, for we are not aware 


that invention in the countries mentioned is so 
remarkably ahead of our own country; this fact 
appears to have been quite overlooked, as it was 
with America, and America only, that comparisons 
were made in the debate. It appears that the cost 
of a patent in America is 35 dollars for 17 years’ pro- 
tection, and in this country the cost is as much as 
875 dollars for 14 years, so that we are charged 25 
times as much as the Americans for a less valuable 
privilege. The United States Government does not 
seek to make a profit out of patents, but only to pay 
the expenses of the Patent Office. Their more 
liberal system, however, under which 15,000 patents 


_were taken out in a year, as against 3,300 in Great 


Britain, pays so well as to leave a considerable 
surplus to the credit of the Patent Office, and the 
Government is considering the reduction of the 
charge of £7 to a still lower figure. 

One of the most beneficial improvements sug- 
gested by Mr. Anderson is the proposal to extend 
the term of the provisional patent from six months 
to twelve; the former period is certainly, in the 
majority of cases, barely sufficient to enable an 
inventor to place his invention in the market. But 
it is doubtful whether it is advisable to divide the 


: term during which a patent may be made good 


into various periods. Mr. Anderson, in making 


‘suggestions for changing the existing state of 


affairs, brought forward no argument to’prove that 


it was desirable to retain the present system of 
dividing the full term into periods, nor in the 


debate was anything said either for or against the 
arrangement. If the reform is undertaken, it is 
to be hoped that as simple and cheap a system as 
that adopted in America will be framed, and there 
is, we think, little likelihood that such a system will 
require an increase in taxation to enable the 
Patent Office to carry on the necessary work. 


FULLER'S IMPROVED MIRROR SIGNAL- 
LING GALVANOMETER. 


THE object of this arrangement, the invention of Mr. 


J. W. Fuller, is to obtain a clearer definition of 
signals on the mirror instrument than is possible 
with the existing apparatus, and at the same time to 
make these signals as rapid and distinct as possible, 
so as to obtain a high speed of working. In order 
to effect these results, the bobbin on which the in- 
sulated wire is wound is constructed of a peculiar 
shape, the opening or passage throughout its centre 
being of various dimensions, diminishing as it 
approaches the part to be occupied by the mirror ; 
the consequence is that the conducting wire when 
wound upon it ‘is at different distances from .the 
centre, according to the position in which it sur- 
rounds the before-mentioned opening. = = = 

At the end of the central opening or passage in 
the bobbin a special contrivance is inserted for 
holding the suspended mirror, consisting of a semi- 
funnel-shaped tube or cup, and made so as to suit 
whatever range of reflected light may be required 
upon the scale. _ | | | 

Fig. I is a transverse section of the bobbin and coils 
of the improved instrument. It is wound in four 
sections, a,4,c,andd. The front coil, section a, w, a, 
has an opening in the centre of a size only suffi- 
cient to receive the holder, in which the suspended 
mirror and magnet are contained. This holder is 
shown by the fig. 2, the mirror and magnet being 
arranged and suspended in the usual manner. The 
part of the holder in which the mirror and magnet 
are held suspended is of cylindrical form, and from 
this two wings project obliquely to the front, giving 
to the holder a semi-funnel-like form. These 
wings, which from their obliquity do not obscure 
the light from the mirror whilst it moves through a 
sufficiently large angle, render it easy to change 
the suspended magnet and mirror at any time when 
it may become desirable. The holder being taken 
hold of by its wings can be drawn out from its 
place in the centre of the part a of the coils, and 
put back in an instant. i. 

The section, 3, of the coils immediately behind the 
section, a, has an aperture through it larger than 
the aperture in the coil, 2; and in the sections, 
c and d, the apertures are again and again larger. 
Thus there is a coniform cavity within the series of 
coils, and in this cavity are arranged adjusting 
appliances. 
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m represents the ordinary directing magnet 


above. 


- Fig. 3 shows a transverse section of the coils of 


the instrument, and with it one of the adjusting 
appliances. The latter consists of two straight 
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magnetic rods, # and /, joined across, the north 
pole of one to the south pole of the other, by the 
iron connecting piece, #2 ; there are sockets on the 
connecting piece through which the magnetic rods, 
k and /, can slide. - | 


_ In making the adjustment these rods can be in. 
dependently pushed inwards and drawn outwards. 
with the fingers. They can also be moved together 
nearer to or further from the suspended mirror, for 
they are carried in a holder, #, which is coupled by 


FIG. 3. 


Fic. 2. 


the pin, 0, with the slide, p (fig. 1). This slide has 


‘a screw cut upon its stem which passes through the 
thumb nut, p,, and by turning this nut the slide, 9, © 


is moved to or from the coils carrying the adjusting 
appliance with it. ‘ree 


NEW ELECTRIC LAMPS. 


THE GRAMME Arc LAMP. 


_ By HYPPOLYTE FONTAINE. 


AFTER three months of experiments with a score of 
lamps, we have come to the conclusion that the last 
idea of M. Gramme has solved completely the problem 
of fixity in powerful electric lamps. 

The Gramme regulator, represented in elevation by 
the figure, is arranged to show in the same plan the 
important parts of the mechanism. 

In this apparatus the lower carbon holder is fixed, 
the upper one is movable. These conditions are not 
indispensable, M. Gramme makes regulators with the 


+-~ 


luminous point fixed, placed in position without any 
screen, and arranged to throw all their light on the 
ceiling, &c. All the special forms possess the same 
essential parts in the mechanism, viz., a very powerful 
motor, an intermittent electro-magnet, a withdrawing 
movement distinct from the approaching movement, 
a carbon holder with an eccentric spring. _ 

The mechanism is contained in a cylindrical case 
fixed to two end discs solidly connected together by 
tie rods, | 

This mechanism is formed of two completely distinct 
parts, of which the one assures the progressive advance- 
ment of the carbons, and the other the recession for the 
formation of the voltaic arc. | 

The upper electro-magnet is attached to the tie 
pieces; its armature, c, is fixed to the upper part 


the rods, E, E, which traverse the whole length of the 
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regulator, and are prolonged so as to form the lower 
carbon holder,.c. Two springs, R, R, force the arma- 
ture, c, away from the poles of the electro-magnet 
when no current 1s passing, 
- The current arrives by the positive terminal, which 
js in communication with the whole of the regulator; 
it passes by the positive central rod, p, through the 
upper carbon, the voltaic arc, the lower carbon, the 
negative rods, E, E, the electro-magnet, a, A, and 
leaves by the negative terminal, which is insulated, _ 
What I am about to describe constitutes the retro- 


grade movement for the formation of the arc, This © 


movement is not only independent of the gearing 
mechanism, but it is also removed as far as possible 
from these. The inventor avoids thus the accidental 
influence which might take place between the two 
magnets. 

The positive rod, D, is very heavy; it is formed with 
a rack on one side, and carries at its extremity the 
upper carbon, F. ps | 

An electro-magnet, B, wound with a wire of high 
resistance, is fixed to the ties of the regulator. This 
electro-magnet carries a jointed piece, K, on which a 


lever, L, is hinged, This last is maintained in a hori- 


zontal position by the spring, u. The armature, 1, of 
the electro-magnet, B, is fixed to the lever, L. A 
screw, M, and a little plate, s, are placed at the other 
extremity of the same lever. The mechanism is com- 
pleted by a spring, N, insulated from the rest of the 


apparatus and placed on the piece, kK, with a piece of 


hard rubber between. 

The current which traverses the electro-magnet, B, 
comes from P through one of the negative rods, then, 
by means of a screw in communication with the spring, 
N, it passes through the latter to the screw, M, and the 
Jever, L. So long as the main current preserves a 
certain intensity—that is to say, so long as the voltaic 
arc does not become too long—the plate, s, locks the 
clockwork movement, and prevents the positive rod 
from descending. But atthe moment when equilibrium 
is destroyed, the power of the electro-magnet, B, 
increases, the armature, 1, is attracted, the lever oscil- 
lates, and the plate, s, becomes raised and allows the 
wheelwork and, consequently, the rod, p, to descend. 
The carbons approach and the arc becomes diminished 
in length. The screw, M, then leaves the spring, N, 
and the current ceases to traverse the electro-magnet, B. 
The armature, 1, pulled by the spring, u, regains its 
horizontal position; the contact of the screw, M, with 
the spring, N, again takes place. And if the arc is not 
rigorously at its normal length, the same movement 
recommences until this result is obtained. The inter- 
mittence in the action of the electro-magnet, B, has a 
chief advantage in suppressing the variations of the 
light which is observable in all the other kinds of 
regulators. | | 


This advantage is easy to explain. In all the regu- 
lators with a powerful motor the movement of approach 
of the carbons is obtained by the aid of an electro- 
magnet and a powerful antagonistic spring. When 
the influence of the electro-magnet makes itself felt— 
that is to say, when the armature is attracted—the 
distance between the poles and the armature becomes 
diminished, the equilibrium between the tension of the 
antagonistic spring and that of the electro-magnet 
becomes broken during a certain period. The carbons 
approach a little more than they ought and cause the 
arc to become too short before the wheelwork becomes 
locked. The variations of the arc take place naturally 
with the variations of the intensity of the current and 


the luminous arc changes correspondingly, as is so well 
known, 


{ With an intermittent action of the electro-magnet 


the results are otherwise. As soon as equilibrium is 
destroyed between the antagonistic spring and the 
electro-magnet, the locking mechanism works and the 
carbons approach to a distance of several. hundredths 
of a millimetre; then, almost instantaneously, the 
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influence of the electro-magnet becomes completely 
annulled, the antagonistic spring pulls back the armature 
to its first position and causes a new break of equi- 
librium which causes a fresh unlocking. The sensibility 
of the apparatus is such that it works in a continuous 
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manner, exactly as if it were worked by automatic 
mechanism instead of being dependent on two balanced 
forces. | 

The choice of a powerful motor in the Gramme 
regulator explains itself. In a workshop or in every 
other place, sheltered or unsheltered, the dust and 
oxidisation interfere very rapidly with the proper 
working of regulators having a feeble motor, and this 
in spite of the care taken by those in charge of the 
apparatus. | 
_ On examining the details of the apparatus, and 
notably those parts which refer to the carbon holder 
and to the electro-magnet, we cannot but observe the 
care taken by M. Gramme to give to his regulator all 


the durable qualities possible, both as regards the | 


solidity and good working which characterises his 
other inventions. tly 

By means of this Jamp and a new machine with flat 
 electro-magnets, of which we shall shortly give an 
account, five lamps of 150 burner-power were obtained 
with an expenditure of 6 horse-power. : MM. Sautter 
and Lemarnier are actually constructing, according to 
designs of M. Gramme, a machine producing 10 lights 
in the same circuit, which will. be exhibited at the 
Electrical Exhibition, and which will light one of the 
great rooms on the first floor of the Palais de 
‘Industrie, —Revue Industrielle. 


À 


| | 
POPP AND RESCH’S PNEUMATIC CLOCKS. 


AT the beginning of 1877 a system of pneumatic 
clocks was inaugurated in Vienna, and this having 
met with great success, the system has recently 


been tried in Paris, where over 2,000 of these. 


clocks are now working in three districts only (the 
piping in the streets being over 15 miles, and that 
in the houses over 18 miles in length), and a con- 
tract is actually under signature with the munici- 
pality of that town for supplying the pneumatic 
time to all the public street and monument clocks 
throughout the town, a monopoly of 50 years being 
granted for the purpose to the Compagnie Générale 
des Horloges Pneumatiques, which company in- 
tends at the same time to extend the pneumatic 
distribution of time to private houses and firms 
throughout the whole area of Paris. A very im- 
portant and similar contract is also at present under 
the consideration of the Vienna municipal autho- 
rities. These facts prove that the installation of 
the pneumatic principle has passed quite beyond 
the experimental stage, and is now quite a practical 
success. 

The clocks are worked by air compressed at the 
central works and stored into’ receivers or reser- 
voirs at a low pressure, which is sufficient for the 
work to be done. Systems of piping radiate from 
the central works through the town in which it is 
proposed to pneumatically distribute the time. The 
systems of piping are somewhat analogous to the 
gas piping, as smaller pipes are, as is the case 
with gas, branched from the mains into the houses, 
and branched again from the ascending branch pipes 
into rooms and apartments, &c.; but with this ex- 
ception, that they are of much smaller dimensions 
altogether, the main pipes not exceeding one inch 
internal diameter. A main clock, which is accu- 
rately timed by means of a special contrivance, 


every minute opens a valve, which allows the com- 
pressed air to be discharged in the systems of piping, 
A very short time afterwards the same valve is 
shut, and the systems of piping put in communica- 
tion with the atmosphere, by which the compressed 


air which they contain is discharged. This forward 


and backward motion of the compressed air, which. 
is repeated automatically every minute, causes a 
bellows contained in each clock to correspondingly 
ascend and descend, the ascending motion forward- 


ing, by means of a ratchet wheel, the hands of the © 


clock one division, or one minute, at a time, the 
circumference of the ratchet wheel being divided 
into 60 divisions. 

_ The mechanism for working each clock is shown 
by fig. 1, and it is, as can be seen, of the 4implest 
character. The ratchet wheel is connected direct 


to the minute-hand and to the hour-hand by the — 


usual. gearing. The pawls, it will be seen, are 
maintained in their proper position by being 
weighted, so that they cannot well get wrong. 
When it is desired to make the clock a striking 
one the movement of the ratchet lever winds up 
the striking mechanism. | 
The normal clock for regulating the pulsations of 
compressed air every minute is shown in general 
view by fig. 2 By means of mechanism some- 
what similar to the striking mechanism of a clock 
an eccentric on one of the wheels of the train makes. 
at a given time a half revolution, thus moving a 


_ valve and liberating the compressed air into the 


street mains. This valve is kept open for 20 seconds, 
and then the eccentric makes another half revo- 
lution, which shuts the compressed air off and puts. 
the street mains in communication with the atmo- 
sphere. | | 3 

Fig. 3 is an elevation partly in section, and fig. 4 


a horizontal section of a balanced side valve which 


effects the distribution of the compressed air. | 

This valve is constructed as follows :—The com- 
pressed air is admitted from the reservoir through 
the tube, p, into the valve chest, Q, by the orifice or 
inlet, R. The orifice or outlet through which the 


air passes from the valve chest into the system of 


pipes is shown at s, and an escape pipe for the same 
at T. When the slide valve, u, is in its normal posi- 
tion the outlet, s, and the exhaust-pipe, T, communi- 
cate, and the air in the conduit pipes of the system 
is at the same pressure as the atmosphere. 

At the proper time the controlling clock actuates 
the rod of the valve by means of the connecting rod, 
v, and the lever, x, and the slide valve is thereby so 
operated that it uncovers the outlet, s, whilst cover- 


ing the escape-pipe, T, but without covering the — 


air-inlet, R The compressed air then enters the 
outlet, s, penetrates into the conduit pipes, and 
actuates the clocks in the circuit. The slide valve 
then returns to its original position, the orifices, s 
and T, are put in communication, and the com- 
pressed air in the system escapes. 

To diminish the friction of the slide valve upon 
its seat, the slide, u, is provided with a cylinder, uv’, 
in which a piston, u?, works ; upon its rod a roller, 


y?, is mounted, travelling upon a cross-bar, 2, firmly” 


fixed in the interior of the valve chest; thus the 
friction of the slide upon its seat is toa great extent 
transformed into rolling friction by the action of the 
roller, y?, upon the cross-bar, z. In practice the 
friction of the slide upon its seat will be found to be 
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no more than that caused by the pressure of the air 
upon its surface diminished by that of the piston, 
that is to say, it is reduced to one-fifth of what it 
would be if the slide were not balanced by the 
arrangement above described. 

The air at the central station is compressed in a 
reservoir toa comparatively high pressure, and then 
passes into another reservoir, where it is automati- 
cally reduced to the working pressure for distribu- 
tion by the normal clock. | 

The Compagnie Générale des Horloges Pneu- 
matiques, who work the system, purpose introducing 
it into England, and for this purpose have appointed 
Mr. J. A. Berly their sole agent and representative 
in this country. The clocks, we believe, will be put 
up free of expense, and a rental of about 15s. per 
annum charged for their use. The system seems 
likely to come into general use, though we should 
not be surprised if at some future date the small 


bellows in the clocks were replaced by small electro- 


magnets. This at least would have the advantage 
of making all the clocks correspond exactly each 
minute with the normal clock, whereas under the 


pneumatic system those clocks which are farthest | 


away from the controlling station would be a great 
many seconds slower than those which are nearer. 
This, however, is not a point of great importance 


for general purposes. 


UPON A MODIFICATION OF WHEATSTONE'’S 


MICROPHONE AND ITS APPLICABILITY TO 
RADIOPHONIC RESEARCHES. 


A Paper read before the Philosophical Society of Washington, 
D.C.,'\June 11th, 1881, 


_ By ALEX. GRAHAM BELL. 


In August, 1880, I directed attention to the fact that 
thin discs or diaphragms of various materials become 
sonorous when exposed to the action of an intermittent 
beam of sunlight, and I stated my belief that the 
sounds were due to molecular disturbances produced in 
the substance composing the diaphragm.* Shortly 
afterwards Lord Rayleigh undertook a mathematical in- 
vestigation of the subject, and came to the conclusion 
that the audible effects were caused by the bending of 
the plates under unequal heating.+ This explanation 
has recently been called in question by Mr. Preece,+ 
who has expressed the opinion that although vibrations 
may be produced in the discs by the action of the inter- 
mittent beam, such vibrations are not the cause of the 
sonorous effects observed. According to him the 
aerial disturbances that produce the sound arise spon- 
taneously in the air itself by sudden expansion due to 
heat communicated from the diaphragm, every increase 
of heat giving rise to a fresh pulse of air. Mr. Preece 
was led to discard the theoretical explanation of Lord 


* Amer. Ass. for Advancement of Science, August 27th, 1880. 
t Nature, vol. xxiii., p. 274. 
+ Roy. Soc., March roth, 1381. 


| 


Rayleigh on account of the failure of experiments under. 
taken to test the theory. | 


FIG,I. 
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He was thus forced—by the supposed insufficiency of 
the explanation—to seek in some other direction the 
cause of the phenomenon observed, and as a conse. 
quence he adopted the ingenious hypothesis alluded to 


above. But the experiments which had proved un- 
successful in the hands of Mr, Preece were perfectly 
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successful when repeated in America under better con- 
ditions of experiment, and the supposed necessity for 
another hypothesis at once vanished, 1 have shown in 
a recent paper read before the National Academy of 
Science* that audible sounds result from the expan- 
sion and contraction of the material exposed to the 
beam ; and that a real to and fro vibration of the dia- 
hragm occurs capable of producing sonorous effects. 
It has occurred to me that Mr. Preece’s failure to 
detect with a delicate microphone the sonorous vibra- 
tions that were so easily observed in our experiments 
might be explained upon the supposition that he had 
employed the ordinary form of Hughes’ microphone 
shown in fig. 1, and that the vibrating area was con- 
fined to the central portion of the disc. Under such 
circumstances it might easily happen that both the 
supports, a 6, of the microphone might touch portions 
of the diaphragm which were practically at rest. It 
would of course be interesting to ascertain whether any 
such localisation of the vibration as that supposed 
really occurred, and I have great pleasure in showing 
to you to-night the apparatus by means of which this 
point has been investigated (see fig. 2), —> 

Theinstrument is a modification of the form of micro- 
phone devised in 1827 by the late Sir Charles Wheatstone, 
and it consists essentially of a stiff wire, one end 
of which is rigidly attached to the centre of a metallic 
diaphragm, B. In Wheatstone’s original arrange- 
ment the diaphragm was placed directly against the » 
ear, and the free extremity of the wire was rested 


against some sounding body, like a watch. In the — 


present arrangement the diaphragm is clamped at the 
circumference like: a telephone-diaphragm, and the 
sounds are conveyed to the ear through a rubber 
hearing-tube, c. The wire passes through the per- 
forated handle, and is exposed only at the extre- 
mity. When the point was rested against the 


centre of a diaphragm upon which was focussed an 
intermittent beam of sunlight, a clear musical tone was 
perceived by applying the ear to the hearing-tube, c. 
The surface of the diaphragm was then explored with 
the point of the microphone, and sounds were obtained 
in all parts of the illuminated area and in the corre- 
sponding area on the other side of the diaphragm. 
Outside of this area, on both sides of the diaphragm, 
the sounds became weaker and weaker, until at a 
certain distance from the centre they could no longer 
be perceived. | 
At the points where one would naturally place the sup- 
‘ports of a Hughes’ microphone (see fig. 1) no sound was 
observed. We were also unable to detect any audible 
effects when the point of the microphone was rested 
against the support to which the diaphragm wasattached. 
The negative results obtained in Europe by Mr. Preece 
may therefore be reconciled with the positive results 
obtained in America by Mr. Tainter and myself. A 
still more curious demonstration of localisation of 
vibration occurred in the case of a large metallic mass. 
An intermittent beam of sunlight was focussed upon a 
brass weight (1 kilogramme), and the surface of the 
weight was then explored with the microphone shown 
in fig. 2. A feeble but distinct sound was heard upon 
touching the surface within the illuminated area and 
for a short distance outside, but not in other parts 
In this experiment, as in the case of the thin: dia- 
phragm, absolute contact between the point of the 
_ microphone and the surface explored was necessary in 
order to obtain audible effects. Now, I do not mean 


to deny that sound-waves may be originated in the . 


manner suggested by Mr. Preece, but I think that our 
experiments have demonstrated that the kind of action 
described by Lord Rayleigh actually occurs, and that 
it is ema to account for the audible effects o5- 
served. 


THE WESTON ELECTRIC LIGHT SYSTEM. 


THE Weston Electric Light system, which has 


recently been introduced into this country, claims | 
to produce the electric light more practically and | 
economically than any known system. The © 
light is stated to be entirely, free from the dis- — 


agreeable blue and violet rays which are so trying 
to the sight and which give the ghastly appearance 
to the complexion. The arc is peculiar for its 
great steadiness, being maintained at the point of 
the carbon, instead of moving from side to side, as 
in other divided lights. | sé 


owe 


* April 21, 1881. 


The Weston machine runs at a comparatively low 
speed with light belts, and is very free from spark- 
ing at the brushes. - | 

Vhile there are some points of resemblance in 
the construction of the various light machines, the 
armature used in the Weston machine differs from 
any other form in use. 

This armature, which is shown by the figure, is 


constructed of sectional plates of metal, with space 
between each, in such a manner as to be opposite 
similar slits or openings in the inductors of the 
large iron electro-magnets. When in motion the 
current of air passes out of these slits, being pro- 


force on the same principle as the action of a rotary 
fan blower. This continuous current of air, taken 


| in cool at the centre, and blowing out at the circum- 


pelled from the centre to the surface by centrifugal : 
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ference, is most effectual in keeping the machine 
cool. 

In the Weston lamp the lower carbon is fixed, and 
the upper one is suspended from a rod which is 
capable of sliding freely up and down, but whose 
motion is regulated by small clamps worked by 
an electro-magnet. When the magnet is excited, 
its attraction closes the clamps and draws the carbon 


up. When the current becomes weakened, the 


clamps relax, and allow the carbon to slide down. 
The carbons employed in the lamps are claimed to 
be of very high quality, so that they burn with 
great steadiness. | RÉ 
During the last week an exhibition of the Weston 


apparatus has been held at the Albany Works, 


Euston Road, by the exhibitors of the Maxim 
light. Ten lamps were driven from one machine, 
and all burned with great regularity and steadiness. 

A very large number of the machines and lamps 
are being imported into this country. The larger 
machines will drive over 20 lights. 


Hotes, 


Ecectric Fire ALARM.—By M. A, Ledien.—This 
instrument consists of a piece of wood connected to the 
wires of a constant battery, such as that of Daniell, by 
means of strong copper screws sunk up to the head. 
This piece of wood is kept always slightly moist by 
being wrapped in some porous material, communicating 


by means of filaments of the same substance with a 


vessel of water. It is placed in the interior of the 
powder magazine, or other store, whose temperature it 
is necessary to watch. The battery is outside, and a 
very sensitive galvanometer is introduced into the cir- 
cuit, This galvanometer indicates by the movements 
of its needle the variations in the dryness of the wood. 
It is placed fully in view, and the needle may be ar- 
ranged so as to sound an electric alarm-bell on reaching 
zero.—Comptes Rendus. | 


CLocks Wounp-up BY ELEcTRICITY.—H. Füster, of 
Posen, has sent to the Electrotechnisch Verein the 
drawing of a clock which winds itself up by means of 
electricity. | 


Josepx ZIMBER, of Furtwanger, has solved the same 
problem, and his clock, described in the German 


patent, No. 12640, is arranged essentially in the same | 


manner as that of Fiister. 


Drs. VAN FEILITZSCH AND HottTz, of Greifswalde, 
have constructed an electro-magnet of uncommon size 
for the Physical Institute of the University of Greifs- 
walde. The weight of the core is 628 kilos,; the 
number of layers of wire is 25, and the weight of the 
wire, 275 kilos. Ag 


DIvISION OF THE ELECTRIC LIGHT.—By Professor 
M. Avennarius.—The principle upon which the author 
bases the distribution of the electric. light consists in 
making electric burners which derive. their current 
from a source of electricity independent of each other. 
Suppose that in the circuit of a dynamo-electric 


machine four electric burners are introduced, I., II., III., 


and IV. In this, which has been hitherto the common 


connection of the lights, every fault of one of the lights, © 


say I., occasions a weakening of the current, involvin x 


of course, an enfeebled action of the remaining lights, 


IL, III. and IV., which again reacts upon the current 
and upon the burning of No. I. A light which is per. 
fectly constant, if introduced singly into a circuit, ma 
therefore, in the above case waver very perceptibly, 
But as all the lights of the circuit are exposed to the 
same conditions as I. the faults of all are reproduced 
in each, and regular burning is out of the question, 


That only burners of equal strength can be introduced 
into such a circuit is self-evident. But if we suppose 


each light fitted with a lateral branch, 1, 2, 3 and 4, 
so that the current is divided before entering each of 
the lights, a part of itonly passing the light and the 


rest the side-branch, we may conceive conditions which. 


may make the lights so far independent of each other 
that their burning may be perfectly satisfactory. : These 
conditions are :— 

1, The current must chiefly pass through the light 


and rot through the side-branch, in order not to occa- 


sion any loss of work by heating the latter. | 

2. Any weakening of the burning of a light (con. 
sequently an increase of the resistance) must cause a 
nfore easy passage of the current through the side. 
branch, so that even the extinction of light I. may 


involve no appreciable change in the burning of the 


others, | 

If we leave regulators out of consideration, only 
three kinds of conductors are possible : — | 

1. If conductors of the first class are used, ie. 


metallic wires, those which answer the first condition 


will not fulfil the second, and conversely. Re 

2. If non-conductors are used, 7. e., condensers, their 
capacity must be very great. ' When using varnished 
silk or tin-foil; Avennarius found that a condenser. 
surface of 20 square metres was too small to keep up 
the current. Jablochkoff succeeded with a condenser 
of 200 square metres. 
which such a condenser involves, and the changes 
which the varnish suffers from time and from the 
action of the current, the hope of solving the problem 
in this manner must be abandoned. | 

3. The question may be solved by the use of con- 
ductors of the second class, 7.e., liquids. ae 

Suppose we have a voltameter, e.g., platinum in 
water acidified with sulphuric acid. As is well known, 
a current will not pass through unless the electromotor 
force of the battery equals two Daniell’s elements. If 
we connect 2 voltameters to form an apparatus, which 
we may name a polariser, the electromotive force must 
= 2 Daniells in order that the current may traverse 
this polarisator. If we have to do with alternating 
currents (such as are used for Jablochkoff candles), we 
can divide the time during which the stream retains a 
constant direction into two parts. In the first the 
electromotor force of the machine does not reach 2 
Daniells, and the entire current passes through the 
light ; in the second, where it exceeds 2  Daniells, the 
current is divided according to known laws. It is easy 
to arrange the polarisation and the resistance of the 
apparatus so as to fulfil conditions 1 and 2. As con- 
cerns the decomposition of the liquid in the polariser, 
the gases which are evolved during one direction of 
the current recombine when it takes the opposite 
direction, and no decomposition of the liquid is expe- 
rienced. Hence, consequently, there is no expenditure 
of work to be feared in this direction. The most im- 
portant result obtained is the mutual independence of 
the lights. Hence follows :— 

1. The number of the lights can be considerably 
increased, 


2. Lights of different strength can be introduced 
into one and the same circuit. | 


But on considering the expense 
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. If one of the plates of the polariser is movable, 
its resistance can be varied, and the corresponding light 
can be made to burn more strongly or more feebly at 
pleasure.—Zeitschrift für Angewandte Electricititslehre. 


_On THE DISTRIBUTION OF THE ELECTRIC CURRENTS. 
—By M. Brillouin.—The author considers a wire. con- 
nected at its ends witha system of closed conductors, 
or with accumulators of such a size that the intensity 
of the current in the whole wire can be regarded as 
constant in any moment. The electromotor force in 
the wire, E, results from the formula :— 


adn 


v,and vaare the variable electrostatic potentials 
at the end of the wire; R the resistance of the wire, w 
the electro dynamic potential; w the potential of the 
neighbouring wires upon the wire, d N, (d¢ the work 


done at the unity) of the intensity in the wire of the 


permanent magnets from deformations of the wire and 
its relative changes of place. | 
He then considers a system of parallel wires whose 


ends are connected by the other unbranched wires of 


the circuit. He finds that the single streams do not 
in general follow Ohm’s law. The latter comes into 
. force only when the total energy of the intensity of the 
current in each wire has the same value at the end of 
the period as at the beginning. This is, e.g., attained 
when the induction is elicited by the movement of 
magnets or currents situate outside the wires, or by a 
change of their intensity ; or when single spirals in the 
branches of the currents revolve 360° round a diameter, 
or when all the spirals which have an inductive action 
upon each other revolve 180° without the action.— 
Fournal de Physique. | 


ON AN EXPERIMENT OF PLUCKER’S.—By J. Moutier. 
—If a cylindrical magnet is placed in the middle of a 
magnetic bell, and if a point of the bell is connected by 
a wire with the upper end of the belli, a current passes 
through the wire if any one of the three parts of the 


magnet is moved. The electromotor force of the 


current is independent of the speed of the magnet, and 
depends merely on the relative speed of movement of 
the bell to the wire. Independently of any hypothesis 
on the nature of galvanic currents, Moutier. considers 
that this phenomenon can be explained by the “ electro- 
tonic” state which is produced in the state of rest in 
the magnet, the bell, and the wire. On account of 
symmetry this condition remains unaltered when the 
magnet and the bell and the wire revolve together, but 
only when the relative positions of the parts of the 
system are charged by a movement of the bell or the 
wire.—Bull, Soc. Philomath. She 


ON THE ELECTRIC BEHAVIOUR OF FLAME.—By W, 
Holtz.—The author prefixes to his own experiments a 
general account of all researches on the electric 
behaviour of flame. His own experiments refer chiefly 
to the changes of the form and colour of flames when 
positively or negatively electrified. The flames are here 
so arranged that they form in a manner one of the 
electrodes of an influence machine. The positive flame 
becomes bluer, narrower, more pointed, whilst similar 
‘phenomena are scarcely perceptible in the negative 
flame. The latter displays, however, a curious pheno- 
menon ; its point is turned towards its own conductor, 
Hereby, according to the strength of the electrisation 
and the width of the aperture of the burner, an inter- 
mittent and a constant retrogression may be distin- 
guished. The negative flame takes the most curious 
Shape when it issues from a large disc, or when it 
burns round a metal cylinder. It is then bent back- 


its exit. 


wards towards the metal surface, either in a curve or | 


an angle, according to the strength of the electrisation. 
Its point in the latter case is divided into two tufts of 
a peculiar shape, which on their part make movements 
more or less similar. 

Further differences result if a conducting body is 
held opposite to a flame which burns as an electrode. 
At a considerable distance each flame bends towards 
it; On approaching nearer there occurs a repulsion of 
the negative and an attraction of the positive flame. 
In the latter case the attraction extends only to the 
upper more luminous part, not to the foot of the flame 
which is still repelled, Herewith is connected the 
circumstance that a positive flame easily passes through 


wire gauze whilst the negative flame remains below. 


The pointed form of the positive flame is the cause 
that it readily drives a wheel with vanes, whilst the 
negative flame scarcely sets it in motion. All these 
and other distinctions appear especially in an unmixed 


_ gas flame, or in that of stearine, wax, or tallow, less in 


the flame of alcohol, and least in that of a Bunsen 
burner, being the less manifest the richer the flame in 

The phenomena in question are produced not merely 
on direct electrisation, but also when the flame is 
exposed to the influence action of a large disc. Ifa 


- flame is introduced between two smaller electric discs, 


it inclines to the negative side, spreading itself out. 
With a certain strength of current it vibrates to and 
fro like a pendulum, and displays a peculiar stratifica- 
tion. These phenomena also occur the less the richer 
is the flame in oxygen. It is accordingly probable that 


carbon and hydrogen are attracted more to the nega- 


tive, but oxygen more to the positive pole, perhaps— 
like every distinctively polar attraction—in consequence 
of a certain uni-polar conductivity of the substance in 
question. The retrogression of the flame is thus 


explained : the point of the flame loses more electricity 


by influence than it receives by conduction. A strip of 
paper, one end of which is pasted to a large ball, 
displays similar movements as soon as the free end is 
pointed and made more conductive. There are two 
causes why the negative becomes retrograde. Either 
the point of the flame has here an exceptional radiating 
power, or the foot of the flame is here an exceptionally 
bad conductor. The former supposition agrees with 
the experiments of Wiedemann and Riihlmann, and the 
latter with Erm an’s observation on the uni-polar con- 
duction of flames. Other grounds speak in favour of 
the existence of an uni-polar conduction. The resist- 
ance observed by Hittorf at the negative electrode 
cannot explain Erman’s experiments, since if negative 
electricity penetrates into the flame with more difficulty, 
positive electricity must have more difficulty in making 


Herwig’s explanation of the above resistance by the 
assumption of a negative specific electricity does not 
agree with the fact that the flame is drawn exactly to 
the negative pole. It may otherwise be concluded that 
the specific electricity of flame can play no essential 
part in the phenomena above mentioned.—Wiede- 
mann's Beiblätter. 


Tue Earl of Crawford and Balcarres, F.R.S., has 
been appointed British Commissioner to watch over 
British interests at the forthcoming electrical exhibition 
at Paris, The appointment of his lordship, who. is 
better known as Lord Lindsay, has been received with 
great approval. Theexhibition will open on August rst 
without fail, | 


M. PLANTÉ is about to establish a factory for the 
manufacture of his secondary batteries. He contends 


= 
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that his form is in reality better than M. Faure’s modi- 
fication, as the latter cannot be charged except by a 
battery, whereas the simple lead-plates can be worked 
by a magneto-electric machine. 


A TELEPHONE has recently been patented (Patent 
No. 242,156, filed Jan, 29th, 1881) by Mr. C, W. 


Raymond, of New York, In this telephone, which is 


shown by the figure, there is a supplemental diaphragm 
which covers the mouthpiece. 


THE whole of the text of the revised version of the 
New Testament was transmitted from New York to 
Chicago on the evening of May 2oth. It consisted of 
110,000 words, and was started on four wires at 5.30 p.m. 
At 6 p.m. eight wires were used; at 7.30 p.m. sixteen 
wires, and at 8.45 p.m, twenty wires. It was finished 
at 12.20 a.m. 


Lioyp’s Committee have made application to the 


Clyde Lighthouses Trust for accommodation at Cum- | 


brae for an operator to work a telegraph signalling 
station there. The request has been granted by the 
Trust, so that there is now every prospect of having 
telegraphic communication from that quarter very soon. 
Lloyd's Committee are also making inquiry as to which 
would be the best point in the North Channel—Tory, 
Innistrahul, or Rathlin—for establishing another sig- 
nalling station, and the same committee have further 
in view the propriety of establishing a signalling station 
at Pladda or on the Holy Isle. } 


A PATENT (No. 242,343, filed April 16th, 1881) has 
been taken out in America by Orazio Lugo for a tele- 
graph circuit consisting, as shown, of an electric 


conductor formed of two or more solenoids con- 
nected together in series, and having the helical con- 
ductor of each solenoid joined to the axial conductor 
of ry next solenoid in series in each direction, and vice 
versé. 


A RECENT observation by Herr Holtz throws some 
light on the question as to the penetration of electricity 
into the mass of an insulating plate. He held an 
ebonite disc of 13 mm. between the pointed discharge- 
rods of a Holtz machine, then laid the charged disc on 
a table (being diverted from an experiment of another 
kind he had intended),, In about a quarter of a minute 


he heard a weak discharge, and found the disc 
broken, He repeated the effect with another disc, 
Considering (he says) that the charge of the plate, after 
this was left to itself, could not possibly have been 
strengthened, but must have diminished rather, the 
result proves unmistakably that the opposite electri. 
cities must come next one another. The effect was not 
obtainable with glass discs. | 


A TRAMCAR has been driven in Paris by means of 
Faure’s accumulators. It conveyed forty persons at the 
rate of six miles an hour, the motive power being 160 


Faure batteries, weighing 18lb. each, altogether 2,880lb, 


DurinG the past four years the overhead wires in 


London have been reduced from 1,720 miles to 500, and : 


the underground work increased from 3,350 to 4,388. 
There has thus been a reduction of 1,220 miles in the 
overhead work, and an increase of 1,038 miles in the 
underground work, so that the total mileage of line has 
been reduced ; this is due, however, to a better arrange. 
ment of the circuits. | 


THE telephone shown by the figure has been patented 
(No. 242,204, filed Dec. 17th, 1881) in America by 
Mr. C. A. Hussey. It consists of a diaphragm, a per- 


NN 


manent magnet of continuous or endless form provided 


with poles or consequent points, one or more of which 
_ extend towards the centre of the diaphragm, and which. 


are wound with wire. 


AN improved form of standard resistance coil has 
been devised by Professor Fleming, of the Cavendish 


Laboratory, Cambridge. The wire forming the resist-. 
ance, instead of being bedded in paraffin wax as in the 


old forms of coils, is surrounded by an airspace. This 
arrangement has the great advantage of enabling the 
wire to take the temperature of the medium in which 
the whole arrangement is immersed, in a few minutes. 


Swan ELECTRIC LAMP AT PLEASLEY COLLIERY.— 
The Royal Commissioners upon Accidents in Mines, 


including Professor Abel, Mr. Warington Smyth, Pro- | 


fessor Tyndall, and others, made an examination last 
week of the experiments on the application of electric 
lighting to coal mines which are being carried out at 
the Pleasley Colliery, near Mansfield, The pits are 
about 1,600 ft, deep, and the workings are very exten- 
sive, but in the present instance the light was applied 
to three workings only, situated at a distance of about 
one-third of a mile from the bottom of the pits. The 
Swan pee was adopted, and the arrangements were 
carried out by Messrs. R. E. Crompton and Co. The 
lamps themselves were inclosed in lanterns of a very 
ingenious construction, designed and made by Messrs. 
Crompton, which enabled the very fragile glass bulbs 
to be carried about without fear of accident, and at 
the same time rendered it impossible that the frac- 
ture of the lamp within could cause an explosion, 
inasmuch as the air inside the lantern would suffice for 
the instantaneous combustion of the carbon filaments 
before the flame could be communicated to the external 
air. In working the coal, the men undercut the face to 
the depth of some five or six feet, and the superincum- 
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bent mass is then brought down by wedges or blast- 
ing. It is said that the new lamp was found to be 
admirably suited for the requirements of the workers, 
since it not only gave a light many times as intense as 
the lights it replaced, but it was equally brilliant in 
whatever position it was placed, and it required ab- 
solutely no attention. In addition to the lamps which 
were used in the actual workings of the pit, the pit 
bottom was lighted up with similar lamps. . The 
number of lights employed! was 94 in all, which were 
_ worked by the current of an ordinary Gramme machine 
driven by a portable engine placed near the top of the 
upcast shaft.—Fournal o/ the Society of Arts. 


Mr. Epison has asked for 120 horse-power at the 
forthcoming electrical exhibition at Paris, to work his 
large generator. 


Mr. W. H. Sawyer has patented in the United 
States (Patent No. 242,055, filed Jan, 17th, 1881) the 
form of electric communicator, which is shown by the 
figure. In this invention the indicating-drop is held 


B 
‘ 


NS 
C 


in its upright position by a permanent magnet, whereby 
is obviated the throwing down of the drop by jarring, 
currents of air, rebounding, or other unintentional 
agencies. There is a pendant armature, D, provided 
with pin, G, a pivoted drop, E, and a magnetic pin, F, 
The pendant armature, D, is provided with a removable 
screw, D’, a screw or contact-piece, d’, having a wire, 
b, connected to it, and a wire, 0’, electrically connected 
with the armature. 


Dustin Exvectric Light Company, LIMITED. — 
This undertaking has been formed with a capital of 
$150,000 in 10 shares, of which the*first issue is 
7,500 shares, for the purpose of introducing the electric 
light in Dublin for public and domestic use. The 
prospectus states that the company have entered into 
an agreement with the Anglo-American Brush Electric 
Light Corporation of London—the owners of the 
“Brush ” Patents—to sell their patent machines, lamps, 
&c., and all future improvements thereon, exclusively 
to the company, for the county and city of Dublin. 


The price to be paid to the Anglo-American Corpora. - 


tion is £1,000 in cash and £9,000 in shares, The 
company are in negotiation for the lighting of several 
railway stations, factories, &c. 


M. Emite BERLINER, who claims to have been the 
original inventor of the contact telephone, has patented 
in America (Patedt No. 241,9:2, filed Dec. 2nd, 1879) 
the form of the instrument, shown by the figure. His 
claims in his patent are as follows :— . 

1. In a contact-telephone or microphone, the com- 


bination, with the diaphragm and electrode vibrated 
by it, and a spring and electrode carried thereby, of a 
second spring projecting over and parallel with the 
first-named spring, and means, as indicated, for adjust- 
ing its pressure against the latter, and consequently of 
the two electrodes against each other, substantially as 
described. 

_2. In a contact-telephone or microphone, an elastic 
electrode, which is pressed against the opposite elec- 
trode by a spring, which can be shortened or lengthened 
as and for the purpose described. | Fa 
. 3. In a contact-telephone or microphone, the com- 
bination of a vibrating surface forming one electrode, 
and being carried by a diaphragm in contact with a 
curvilinear convex surface forming the opposite elec- 
trode, the latter being attached to a flat spring, the 
elasticity of which is adjustable, substantially as and 
for the purpose set forth. 

4. In a contact-telephone or microphone, the com- 
bination of a vibrating surface forming one electrode, 
in contact with the elastic opposition electrode, the 
latter being pressed against the former by a movable 


piece, G, attached to a stationary spring, substantially 


as and for the purpose set forth. 


5. The combination, with a spring and electrode 
carried thereby, of a second spring held stationary at 


one end, and arranged to bear against the spring 
carrying the electrode, and means, as indicated, for 
adjusting its pressure, substantially as described, 


TELEGRAPHIC COMMUNICATION WITH SHETLAND.— 
The Shetland Islanders have a grievance in the very 
frequent interruptions in the telegraphic communication 
between Shetland and the South. There was not a 
single week all last winter that one or two annoying 
stoppages did not occur. The line passes over the 
Orkney Islands and through its impetuous tideways. 
There are no fewer than twelve land connections, and 
it lies on a rocky bottom. Early in the spring this matter 
was brought under the notice of the Pos master- 
General ; but Mr. Fawcett stated that a new li e would 
cost £10,000, and that the present cable did : ot pay. 
On March 6th the cable broke altogether, a'd since 
then Shetland has been entirely without communication 
with the South by wire. A memorial was then for- 
warded to the Postmaster-General, in which it was 
argued that the sole possible trade of Shetland—its 
fishing—depended upon telegraphic communication 
with the markets for its development. 
promised that no time would be lost in sending a tele- 
graph ship to repair the existing line. The Shet- 
landers argue that it is not fair to hold them responsi- 
ble for the sum of £4,000, which is annually expended 
upon repairs, almost the whole of which are rendered 


Mr. Fawcett | 
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necessary by the breakages in Orkney; and that for a 
sum. not exceeding the amount expended every two 
years on such repairs they could have a direct cable, 
lying on a sandy bottom all the way, and steering clear 
of all tideways and land connections, which would last 
without repair for twenty years to come. They appeal 
to the members of the British House of Commons to 


help those who are trying all they can to help them- 
selves, | 


TELEPHONE SCHOOL,.—A telephone training school 


has been established at Upper Norwood, with the 
object of giving its pupils thorough practical instruc- 
tion as electricians and experts, with a view to meet 
the demand for such persons which is constantly in- 
creasing. Mr. C. E. Winter, late of the Postal Tele- 
graph Department, is the principal of the school. 


THE ELECTRIC LIGHT IN THE Commons. — The 
second experiment of lighting the House of Commons 
by electricity during a debate was recently made, and 
the results were much more satisfactory than those on 
the previous trial a fortnight ago. Mr. S. Lefevre in 
the House, however, on Tuesday last, in reply to Mr. 
O’Shea, stated that he gathered from the general 
opinion of members that they were not satisfied with 


’ the result of the experiments; but they were made 


under considerable disadvantages. He would postpone 


further experiments until the recess. Twelve Brush arc- | 


lights replaced the seventy-two gas ring-burners in the 
body of the House, and thirty-two small Swan lights 
took the place of the gas jets under the galleries. 


Tue Exectric Light EpINBuRGH.—It is, we 
understand, proposed to select the Brush system for 
experimentally lighting Prince’s Street, the North 


_ Bridge, and the Waverley Bridge. The cost of the 
three months’ experiment will be about £390, but 


should the Town Council be satisfied with the results 
attained, the machines and other apparatus can be pur- 
chased for £2,400 less the above sum. It is also con- 
templated to establish a circuit to Holyrood, so that 
the Palace square may be well lighted during Her 
Majesty’s stay in the city. The directors of the North 
British Railway Company have arranged with the 


Town Council for the lighting of the Waverley Station 
by electricity. 


THE TELEPHONE IN HAMBURG.—The establishment 


of a telephonic network in Hamburg (says a German 


contemporary) is progressing most rapidly, Two 
hundred and thirty-one offices are already open, and 
almost every office and place of business in the town 
will ultimately be telephonically connected. 


AT a meeting of the Edinburgh Plans and Works 
Committee, held on the 16th ult., leave was asked to 
erect poles for telephone wires in various parts of the 


city on property belonging tothe Corporation. Permis- . 


sion was given, and an annual rental of 2s. 6d. per pole 
imposed. A conversation took place on the dangers of 
overhead wires, but no recommendation made, 


Tue inhabitants of Burray, one of the largest and 
most important of the Orkney Isles, are about to 


present a petition for telegraphic communication with 


the mainland. 


A TELEGRAPH Office is to be opened at Finstown, 
Orkney, under a guarantee of £22, 


THE Select Committee appointed by the House of 
Commons to inquire into the Herring Branding in 


Scotland, have reported in favour of a portion of the 
surplus branding fee being expended in aiding the 
Post-Office to extend telegraphic communication to 
some of the remote fishery districts, 


By the erection of two new lines, and the substitution 
of telephones for Wheatstone’s A.B.C. on the previously 
existing lines, the Post-Office has put the Dundee 
central police-station in telephonic communication with 
the various district stations, including Lochee. 


Correspondence. 


STORAGE OF ELECTRICITY. 


To the Editor of THE TELEGRAPHIC JOURNAL. 


S1r,—Since many are now interested in the so-called | 
storage of electricity, I venture to describe a battery 
which I have recently devised, which gives very positive | 
results, 

Two carbon plates are placed in a solution of sulphate 
of zinc; the zinc in solution is easily deposited on the 
plate connected with the negative pole of a small 
Gramme. The battery thus treated has then a zinc and 
a carbon plate, and is ready for use. When it has run 
down it is again connected with the Gramme and re- 
charged, and is again ready for use, no zinc being lost. 
I have made another form of the same battery in which 
two surfaces of mercury take the place of the two car. 
bon plates, one surface becoming an amalgam of zinc. 
Iam now making exact measurements of all that takes 
place, and hope shortly to be able to make the results 
known. It is obvious that a large amount of waste in | 
telegraph batteries might be reduced by subjecting the 
sulphate of zinc to electrolytic action. 

Faithfully yours, 
FREDERICK JOHN SMITH. 

Taunton, Fune 17th, 1881. 


ELECTRIC LIGHTING IN THE CITY. 
To the Editor of THE TELEGRAPHIC JOURNAL. 


S1r,—Referring to the letter of your correspondent, 
Electrician,” in your last number, I will take as correct 


his statements. These, however, do not in any way alter 


my views regarding the simplicity which is in 
‘ Jablochkoff,” even in its working details. I may 
here remark that when the Embankment lights were 
first started the commutation or change of candle 
took place every hour and a half, and from each 
individual lamp-post. On a renewal of contract and 
increase on the number of lights used, an improvement 
took place, and one or two circuits were switched from 
the same spot. Progress has steadily gone on since, 
and now by the plan adopted, there is nothing to prevent 
any number of lamps being at once lit, and all com- 
mutation going on from the engine house itself. 


The ‘‘life ” of the candle is now three hours, and [have 


no doubt before long that will be much increased. It 
matters little, as before said, what the modus operandi 


with its working, whether few or many, are merely a | 


; 
| 
| 
Tt is, as long as a light, good and pleasant to the eye as 
to colour, is given, and ata price below gas. Now, ‘ 
whether two or twenty wires are required, I maintain # 
that a system which enables three or four men to work 
and control from one spot, in some cases far distant 4 
from where the light is to be used, any number of k 
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matter of capital sunk, and if I judge by the quantity 
used in telegraphy and the results obtained, I have no 


fear of the operation of the “ Jablochkoff” system of 


electric light being prejudiced or impaired by the 
question of number or length of wire. That the 
Metropolitan Board of Works have now got a 
contract for the Embankment on this system, costing 
them less than gas, and giving them a light transcen- 
dently greater, is, I believe, a fact, and speaks volumes. 
Comparisons are, doubtless, odious; but you will allow 
me to call your correspondent’s attention to the three 
systems now before the public. The Metropolitan 
Board or Works have been lighting their great 
thoroughfare for nearly three years “ without a failure 
for a single hour,” without a change of a single screw 
to plant or lamp, save such as was necessary upon the 
extension or renewal from time to time during the 
above-named period. Another system within three 


months of its appearance had to suspend altogether — 


for a fortnight, re-laying wires and taking down the 
whole of their lamps; while a third, after advocating 
lights of immense intensity, placed at a great altitude, 
have already lowered them 50 per cent. [ say nothing 
in the last two cases of the occasional disablement and 
want of action—this all regulators are heir to. The 
economy of continuous currents is not disputed; but 
Since it is attended by drawbacks which have puzzled 
electricians of all nations for nearly 50 years, I mean 
the unequal combustion of the electrodes, the cause 
being ‘‘regulators,” more or less regular, from the 
earliest lamp to the multitude we have lately seen 
patented, I think that the claim for M. Jablochkoff's 
invention (the merit of simplicity) is but scant justice. 
It is indeed a wonderful invention, and the French 
mation took that view of it when bestowing on its 
author the Legion of Honour and the Gold Medal 
at the Exhibition of 1878. I must say I have looked 
in vain for anything that can approach it in scientific 
as well as practical value. & 

| Your obediently, 

Junior Carlton Club. | 


TELEPHONIC PERTURBATIONS. 
To the Editor of THE TELEGRAPHIC JOURNAL. 


Sir,—I read with interest the communication of your 
correspondent ‘ Telephone,” in the last issue of the 
Journal, on the subject of telephonic perturbations, in 
which several experiments which had been made 
were carefully described. Several deductions from the 
experiments were also given, upon which, with your 
permission, I will venture a few remarks. | 

In the first place, it will generally be admitted by 
those who have had any experience of telephones 
that M. Gaiffe is perfectly right in concluding that 
part of the disturbance heard in the telephone is due 
to causes other than induction. If the office ‘leads ” 
of the telephone, especially those of the primary 
circuit, are allowed to rub against each other, or 
against another object, the sound is reproduced in a 
magnified form in the telephone ; and it is quite possible 
that the friction at a loose “binder” may produce 
sound in the telephone in like manner, or, as your cor- 
respondent suggests, it may be partly due to the 
vibratory action of the wind. Isit correct, however, to 
say that the wind “ sets up currents ” in the wires? 
Are not these peculiar noises, if they are really caused 
by the wind, simply waves of sound ? 

Secondly, I cannot conceive why it is necessary to put 
telephone circuits to a different earth from telegraph 
circuits, and I have not experienced the difficulty referred 
toby ‘ Telephone.” If he found that by using the earth 


ELECTRON. 


of a telegraph circuit the movements of the telegraph 
apparatus were reproduced in the telephone, his earth 
must have been very imperfect, offering, as it must — 
have done, a resistance equal to that of the telephone, 
or, what is more likely, the earth wire must have run 
for some distance alongside other wires in actual-use, 
and thus caught up the induction, At the same time, 
if the water pipes of a town are used at one end of the 
line, and a copper plate at the other, a sufficient 
difference of pateakial may thus be obtained to excite 
the telephone. | | pe | 
Thirdly, galvanometers might be used on telephone 
circuits, but there are many decided objections to 
them. Inthe meantime, when an interruption occurs, 
renters presumably examine their connections, and, 
although galvanometers were supplied, they could do 
no more. It is useless to argue that renters would be 
enabled to indicate where the lineman should be sent. 
They could not do so without short-circuiting their 
apparatus, a proceeding which would be more likely 
to create than diminish faults. Any testing that is 
required can best be done-by the lineman when he 
arrives with his detector, and, although he has to 
walk the entire length of the average telephone circuit, 


the “ travelling and other expenses” will not be very 


serious. The cost of the galvanometers, and the 
resistance they would add to the circuit, are also 
important considerations—so important, indeed, that 


even in short telegraph circuits their use has been 


abandoned. 70 
Yours obediently, 
Edinburgh, Fune 23rd, 1881. INDUCTION. 


IMPROVED ELECTRO-MOTIVE ENGINE. 


To the Editor of TUE TELEGRAPHIC JOURNAL. 


Sir,—Referring to the article on an electro-motive 


engine on page 229, I should be very glad to 


receive the following information, either frum the 
writer of the article, or some of your valuable corre- 
spondents. | 

(1.) Would the electro-motive engine driven by three 
of the bichromate cells give one man-power ? if not, 
what power might be expected, also how many cells 
and what size would be required to give one man- 
power? | | 

(2) What quantity of solution should flow through 
each cell per hour? . 7 

(3) Would it do to let the solution flow out of the 
first cell into the second, and then into the third one ? 
if not, why ? | is 

(4) What would be the weight of the electro-motive 
engine giving one man-power, also the probable cost ? 

VOLT. 


Hews Patents—1881. 


2484. ‘Improvements in and relating to the neutra- 
lisation of induced currents caused in telegraph and 
telephone lines by currents in other lines attached to 
the same posts or supports.” W. P.THompson. (Com- 
municated by F, Van Rysselberghe.) Dated June 8. 


2492. ‘‘ Improvements in electric lamps and the | 
manufacture thereof andinsystemsthereof.” P. JENSEN. 
(Communicated by T, A. Edison.) Dated June 8. 


2495. “ Electricarc lights.” E,G.Brewer. (Com- 
municated by T, A. Edison.) Dated June 8. 
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2532. “ Electric cables.” G. E.Gouranp. (Com- 
municated by P. B. Delany and E.H. Johnson.) Dated 
June 10. 


2538. ‘Electric and magnetic breaks, method of 
utilising the energy required to stop a railway train or 
other vehicles suddenly, and in the utilisation of such 
brakes and connections for various purposes on trains 
and vehicles.” M.R. Warp. Dated June 10. 


2542. “ Improvements in electrical insulated wires 
and conductors and in the means of insulation of the 
same.” S.J. Mackie. Dated June 14. 


2554. ‘Apparatus for receiving and transmitting 
signals by electricity.” A. F. ST. GEORGE. Dated 
June 13. 

2563. ‘Electric lamps.” 
June 13. | 

2572. “Improvements in electric lamps and in 
means for bringing a number of carbons successively 
into circuit and for varying or extinguishing the light. 
H. E. Newton. (Communicated by C. A. Hussey and 
A.S. Dodd.) Dated June 14. 


2573. ‘‘ Improvements in means for supporting and 
protecting wires and other conductors used for electrical 
purposes.’ H.E.Newron. (Communicated by C. A. 
Hussey and A. S. Dodd.) Dated June 14. | 


2592. “Improvements in the manufacture of tele- 
graphic or telephonic conductors or cables, and in 
machinery therefor.” W.R. LAKE. (Communicated 
by H. A. Clark.) Dated June 14. 


2593. ‘Electric clocks,” A. M. CLARKE. (Com- 
municated by J. Schweizer.) Complete. Dated June 14, 

2606. ‘Electric accumulators 6r secondary bat- 
teries.” A, MuirHEAD. Dated June 15. 


2607. ‘Improvements in electric bells; applicable 
also to relays and other electrical mechanism.” W. P. 
GRANVILLE. Dated June 15. 


G. G. Dated 


2612. “Construction of electric lamps and appa- 


| ratus forelectric lighting.” W. Crookes. Dated June 15. 


2618. ‘Governing dynamo-electric machines and 
electro-dynamic machines.” J. JAMESON. Dated 
June 16. 


2635. ‘An improved floating apparatus for gene- 
rating and conveying electricity for the production of 
the electric light and the transmission of power.” 
W.C. Jounson and S, E. Puitiips. Dated June 16. 

2703. ‘‘ Electric appliances for moving and other- 
wise operating upon train and like carriages.” J. 
RICHARDSON. Dated June 20. 

2711. ‘Electric danger alarms or signals, and other 


safety appliances for railways.” S, A, B. Putnam. 
Dated June 21, 


2712. ‘ Improvements in the method of transmitting 


_ secret correspondence by telegraph or other public 


mediums, also in the apparatus to be employed therein.” 
D. Nico.tt. Dated June 21. 


2739. ‘“‘Improvements in the mode of, and appa- 
ratus for, distributing electricity, applicable to the 


_ production of the electric light, and for other purposes.” 


H.E. Newton. (Communicated by A. Gravier.) Dated 


_ June 22. 


. 2761. ‘A new or improved electro-magnetic induc- 


_ tion machine for dividing a direct current into alternate 


| 
| 


currents.” L, A. GROTH. (Communicated by D. 
Lachaussée.) Dated June 24. 


2770. “ Electrical resisting mediums more particu- 


larly adapted for use in vacuum and other electric 


| lamps and tubes.” R. H. Courtenay. Dated June 24. 


2782. ‘Secondary batteries.” H. E. Newron. 
(Communicated by Société Universelle d’Electricité 
Tommasi.) Dated June 25. 


2788. ‘Means or apparatus employed in obtaininr 
light by electricity.” B. J, B. Mitts. (Communicated 
by F. Million.) Dated June 25. 


2807. “Telegraph cables and other conductors of 
electricity.” A. C. RANYNARD and J. A. FLEMING. 
Dated June 27. 


ABSTRACTS OF PUBLISHED 
SPECIFICATIONS, 1880. 


408:. ‘Electrical signal apparatus for railways.” 
W. R. Lake. (A communication from abroad b 
Alfred Lemaire and Edmond Lebrun, both of Paris.) 
Dated October 7. 6d. Relates to apparatus for sig- 
nalling on railways, which apparatus is particularly 
adapted for use in connection with single lines. Fig. 1 
is an elevation of the apparatus with the outer casing 
removed. Fig. 2 is a sectional side elevation of the 
same in front of the swinging frame. Figs. 3 and 4 
show the pusher-switch in section and in plan with 
the cover and pusher removed. Figs. 5 and 6 show in 
section and in plan the two-way switch or commutator. 
Fig. 7 is a diagram illustrating a modification of the 
invention. At each of the two stations to be placed in 


communication there is an electric signalling apparatus, 


x, a pusher-switch, N°, a two-way switch, m?, and an 
electric bell, v. The signalling apparatus (figs. 1 and 2) 
consists of a board or plate, À, carrying terminals, F, 
T?, 0, T, S, Cc, and supporting a vertical board or plate, 
B, upon which are mounted two electro-magnets, M, and 
M!, for operating the swinging frame, nN; this frame is 
suspended at #, and carries the double screen, N!, which 
allows the alternate closing of the red light shown by 
the disc, p, and the white light shown by the disc, P?. 
These lights are produced by lamps such as that shown 


at g?, placed before reflectors, g1, by which such lights 


are reflected. The whole of this signalling apparatus 
is inclosed in a box, R, provided in front with sight- 
holes for the disc, p and P?, and also with chimneys for 
the lamps, g?. The impulse to the swinging frame for 
causing the same by changing its position to uncover 
the red or white light is imparted by the impact of the 


| pallet or armature, v! or v’, of the electro-magnet upon 


the end, ? or #5, of the arm of the swinging frame when 
either of the pallets is under the influence of a current, 
the pallet then being suddenly attracted towards the 
magnet. Thus when the parts are in the position shown 
in the figure, and a current passes through the electro- 
magnet, M, the pallet, v', being suddenly attracted, will, _ 
by its end, v’, strike the end, #°, of the swinging frame, 
which will be brought into such a position as to cover 
the red light and uncover the white light—that is to say, 
the apparatus will be set to indicate “line clear.” In 
this position the swinging frame will be engaged by the 
upper arm, 1°, of the pallet, v?, of the electro-magnet, 
M',in the same manner as it was engaged by the upper 
end, v', of the pallet, v', of the electro-magnet, M, by 
which end the frame was released before the impulse 
causing it to change its position was imparted to the 
lower end thereof. When a current is passing through 
the electro-magnet, M, and the swinging frame is in 
the position shown in the drawing, the pallet has no 
effect upon the swinging frame; but the current at the 
moment the pallet comes in contact with the soft iron 
core of the electro-magnet passes through the said 
pallet, the upper part of which by means of the small 
Springs, 7, is brought in electrical contact with the 
terminal, 7?, which communicates with the earth-wire. 
This current in passing actuates the bell, which ceases 
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to operate at the moment of contact of the springs, 
or r1, with terminal, 7? or 7°, and the pallet is returned 
to its vertical position by the action of a small spiral 
spring. The operation of this apparatus is as follows:— 
A current arriving through the terminal, F, passes 
through the electro-magnet, M?, to the terminals, c and 
c}, and to the bell at v. A current arriving by the 
terminal, o, passes through the electro-magnet, M, 
thence to the terminal, c (through the branch at c), and 
thence to the terminal, c!, of the bell, v. Finally, a 
current passing through the terminal, T, connected with 
the earth passes through the branch, ¢, and the terminal, 
r’, or through the terminals, 7? and 7°, thence to the 
terminal, s, and subsequently to the terminal, T!, of the 
bell, v. Thus a current arriving at F in the switch, m?, 
serves to set the signals to indicate “train on line,” at 


with the line-wire by the terminal, L, and the contact 
piece, at, is connected with the terminal, R, in such 
manner that ordinarily the terminals, L and R, are con- 
nected, and the terminal, s, is ordinarily insulated. 
When contact of the two contact pieces, a and a?, is 
caused by depressing the stud of the pusher-switch at 
one station, the ‘‘up” station for instance, and the 
terminals, s and L, are thereby connected, the current 
passing from the terminal, T?, through the terminal, s, 
will actuate the bell at the other station (in this case the 
“ down” station), and the line will be made clear for or 


blocked against the same as may be required. The | 


two-way switch, M? (figs. 5 and 6), consists of a wooden 
socket having two terminals, F, 0, and a central ter. 
minal, u, in connection with the terminal, R, upon the 
pusher switch, n*. Upon the central terminal is mounted 


the same time ringing the bell, or the current serves 
only to ring the bell when the signals are already set 
to this position. A current arriving at o, in the switch, 
M°, causes the apparatus to indicate “line clear,” and 
actuates the bell at v; the earth wire of the line serves 
to establish communication with the springs which form 
the end or upper extremity of the pallets and causes 
the bell to operate. The pusher-switch, N°? (figs. 3 and 
4), consists of a wooden socket furnished with a cover 
carrying a pushing-stud or button provided with a 
Spring, and when pressure is exerted upon the said 
button the extremity of a contact piece, a (which in its 
normal position is always in contact with the contact 
piece, a"), is put in contact with the end of another 
contact piece, a?, which is connected with the terminal, 
S; the latter is connected with the terminal, T*, and the 
signalling apparatus, The contact piece, a, is connected 


a switch crank or manipulator, #1, which serves to direct 
the current, arriving from the line through the terminal, 
R, to the terminals, F or 0, connected with corresponding 
terminals upon the signalling apparatus, x. Ordinarily 
the switch-crank, «1, connects the central terminal, u, 
with the terminal, F, and the handle of the switch is 
held in the side of a cover hinged at m to the said 


socket, and secured by a padlock or other device on the © 


opposite side, so that this switch cannot be directed to 
the terminal, o, unless the cover be' unlocked, in which 
case the said cover can be opened and the switch-crank 
may be turned around the axis of the central terminal. 
When, therefore, the attendant at one of the stations, 


say, the “up” station, requires to have the line clear, | 


he depresses the button of the pusher-switch, N?, so as 


to operate the bell at the other station, as above stated. | 


The attendant at the latter answers by depressing the 
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button of the switch, n*, at the ‘ down ” station. The 
current coming from the line passes through the ter- 
minals, L and R (the terminal, s, being disconnected), 
goes from there to the central terminal, u, of the switch, 
M3, passes through the terminal, Fr, thereof to a terminal 
of the signalling apparatus, x, and actuates the bell of 
the ‘‘up” station, as hereinbefore explained, then the 
attendant at this station opens the cover of his switch, 
M3, places the switch-crank upon the contact piece, 0, 
and presses twice upon the button of the switch, n*, to 


inform the ‘down ” station by two rings of the bell that 
the “up” station is in readiness to have its signal 


opened. The attendant at the “down” station by 
pressing upon the switch stud sends the current, which 


passing through the contact piece, o, of the “up” station 


actuates the signalling apparatus. When the train is 
sent off, the attendant at the “up” station closes the 
cover of the commutator, m?, at the station after having 
put the switch crank in contact with the piece, F, and 
three times depresses the button of the switch, n?. The 
attendant at the “‘down” station answers by pressing 
again upon the button of the switch, n?, at this station, 
and the current then passing through the terminal, F, 


of the switch, M?, sets the signalling apparatus to 


indicate that the line is blocked against the “up”’ sta- 


tion. A similar operation will take place when the — 


attendant at the ‘‘down” station requires the line to be 
cleared, the direction being, however, reversed; it will 
be observed that the attendant at the station from which 
a train is to be sent must indicate that this may be 
done by simply depressing the button of the pusher- 
switch, N?, at the station; the attendant at the station 


requiring to send the train cannot set his signals to 


indicate that the line is clear, nor receive the signal to 
that effect before having had the answer from the other 
station, and before having properly set the switch, m?. 
As in some cases it may be inconvenient to light the 
lamps of the apparatus in the evening, in that case, as 
illustrated in the diagram, fig. 7, the apparatus may 
have a double arrangement with two red glasses. In 
daytime four discs will be seen simultaneously, but it 
will be understood that the line is clear when like 
colours are seen in the same vertical line, otherwise the 
line will be blocked. 


4265. ‘ Dynamo-electric machines.” W. R. LAKE, 


communication from abroad by C. A. Hussey and 


mzi Smith Dodd, of New York.) Dated October 19. 
6d. Figure 1 is a side view partly in section of the 


_ new machine. a represents the magnet, which con- 
| sists of a circular bar of cast iron, round in transverse 
section ; B, B represent transverse projections from the 
magnet, A, which projections: project inwardly and 
radially therefrom; c, c, designate arc-shaped exten- 


sions from the inner ends of the said projections, which 
extensions are concentric with the magnet, a. The 


wire is wound on the magnet, A, to an extent sufficient 
to make it on the inner side of the magnet form a con. 
tinuation of the circle of which the extensions, C, are 
arcs, so that the armature before the poles or conse. 
quent points will rotate before the whole length of the. 


magnet and wire wound thereon, and hence through : 


the whole field of force all at the same time, whereby 


the effectiveness of the machine is greatly increased. 


F represents an armature comprising radial projec. 
tions, 6, and intervening spaces, c, in which the wire 
wound between the said projections is contained. The 
said armature is of a skeleton-like construction, con- 


sisting of a series of arcs of a circle, another series of © 


arcs of a larger but concentric circle arranged opposite 
the spaces between the arcs first named, and a number 


of approximately radial portions connecting the two 


series of arcs, It has an opening from end to end 
through the centre, and likewise has openings from end 
to end through the radial projections. | 


4191. ‘Electric lamps.” G. P. Harpine. Dated | 


October 15. 6d. Figure 1 is a front elevation, and 


figure 2, a side elevation of the lamp. a represents the 
derivation coils taking portion of current frem main 


IG | 
FIC.2. 


circuit. à the armature acting on the levers, c, c, 


and through them on the cams, d, d, which grip the 


carbon, e; f the cock on which the cams, d, swing. 
Assuming the lamp to be at rest, and the carbon, e, not 
resting on the lower carbon (not shown), directly con- 
nection is made from the machine to the lamp a portion 
of the current goes through the magnets, a, a, being 
the route of least resistance, the armature, 4, is 
attracted, and actuates the cams, d, which open and 
release the pressure on the carbon; the current now 
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passing between the two carbons the magnets become 
inactive, and the springs, g, g, pull back the armature 
and actuate the cams in the contrary direction, causing 
them to close and lift the carbon a short distance and 
establish the arc. | 
4310. ‘‘Apparatus for separating particles of iron 
from grain.” W,R. LAKE, of the firm of Haseltine, Lake 
& Co., Patent Agents, Southampton Buildings, London. 
(A communication from abroad by S. Howes, N. Bab- 
cock, and C, Ewell, of New York.) Dated October 22. 
- 6d. Relates to that class of magnetic separators which 
are employed for separating from grain, previous to 
grinding the same, any fragments of wire or other 
pieces of iron which may be mixed with it. The 
objects of the said invention are to so construct the 
separator that the particles of iron’ which aré arrested 
by the operation of the magnets will be automatically 
removed from the surface on which they lodge, and 
that the magnets can be readily inserted within or 
removed from the compartment in which they are 
arranged. Figure 1 is a front elevation and figure 2 


™ 


| | 


a longitudinal section of the machine. a, A represent 


the side walls, B the front wall, and c the rear wall of 
the compartment or chamber in which are arranged a 
series of horse-shoe magnets, D. The latter are bent 
in a plane at right angles to the width of the bar of 
which each magnet is formed; blocks of wood are 


arranged between the magnets, secured by a tie-rod, e. © 


The blocks are shaped to fit snugly in the compartment 
formed by the walls, a, B, c, so that when they are 


placed in the same the magnets will be held in place — 


without requiring any other fastening; F represents 
the top plate of the compartment in which the magnets 
are arranged. This plate is arranged in an inclined 
position at an angle at which the grain intended to be 
freed from the accompanying iron will run, The said 
plate, Fr, is provided with an opening, f, through which 
the ends of the magnets, D, project, and which is made 
of the same size as the compartment in which the 
magnets are arranged; G, G represent the side walls of 
the upper part of the frame of the machine; H is the 
_ rear cross plate, and 1 the bottom plate of this part of 
the frame. The upper part of the frame is connected 
with the lower part of the frame by a hinge, 7, which 
permits the upper part to be swung back, whereby the 
Opening, j, is exposed, so that access may be had 


through the said opening to the compartment in which 


the magnets are arranged for the insertion or removal 
of the same; Kk represents the feed-hopper arranged 
between the side walls, 6, over the upper part of the 
plate, 1, and provided with a plate, L, whereby the flow 
of grain from the hopper is regulated, An overflow 
aperture, /, is made in this plate, 1, for the perpore of 
always maintaining a supply of material in the hopper. 
The bottom plate, 1, of the upper part of the machine 
rests upon the top plate, Fr, of the lower part of the 
machine, and is inclined at the same angle as that of 
the top plate, r, of the lower part. The said plate, 1, 


. is provided with an opening, m,.into which the poles of 


the magnets prolects N is a plate of zinc secured to the 
apes side of the plate, 1, and extending from the rear 
plate, H, downward to the edge of the plate, 1; 
O is a wiper or scraper whereby the particles of 
iron which adhere to the plate, N, are removed 
from the latter. This wiper, 0, traverses the said 
plate, N, in one direction only, and is attached to 
an endless belt, p, which passes over two pulleys, p, 
arranged on the outer side of the side walls, c, and 
supported in suitable bearings, 1, which are secured to 


FiG.2. 


} 


<< 


4 
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the outer side of the walls,c. The bearings of one of 
these pulleys are made adjustable in line with the belt 
by means of a screw bolt and nut, g, whereby the tension 
of the belt can be regulated. This wiper, 0, is com- 
posed of an angular piece having a tight top plate, o’, 
which prevents the grain from entering the space below 
the plate, o!, when the wiper traverses the zinc plate, N. 
The upper part of the belt, p, passes over the plates, G, 
and the lower part of the belt passes through openings, 7, 
which are formed in the side plates, G, and which are 
made large enough to permit the wiper to pass through 
the same. Motion is imparted to the belt by means of 
gear-wheels, s, and a pulley, st. The grain to be 
treated is conveyed into the hopper, kK, from which it 
flows upon and over the zinc plate, n, and is discharged 
over the lower edge of the latter. The particles of iron 
which are mixed with the grain are subjected to the 
attraction of the magnets exerted through the zinc 
plate, N, and are thereby arrested and held on this plate 
while the grain passes on. At certain intervals 
according to the speed of the belt, the wiper, 0, 
traverses the plate, n, and gathers the particles of iron 
which have lodged on the same, and moves them to 
one side of the plate, where they are discharged through 
the opening, 7, into any suitable receptacle. The 
plate, 01, at the head of the wiper, 0, prevents the 
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grain from coming in contact with that side of the 
wiper against which the particles of iron accumulate as 
they are moved over the plate, N, and it thereby 

revents any grain from becoming mingled with the 
iron. The frame of this HE ge is made entirely or 
partially of magnetic material, so that in passing over 
the conveying surface, it will be drawn down thereon 
by magnetic attraction, and its edges are faced with 
strips of india-rubber or similar material. 


4391. ‘ Measuring the amount of, electrical current 


flowing through a circuit.” P, Jensen. (A com- 


munication from abroad by Thomas Alva Edison, of 


- America.) Dated October 27. 6d. A depositing cell 


is used in which plates are suspended but insulated 
from a balanced arm, to which is attached a lever arm, 
on which is a weight adjustable on a lever arm, so that 
the amount of excess of weight upon one plate over 
the other required to cause a tilting of the balanced 
arm may be determined and regulated.. The cell so 
arranged is placed in a branch circuit, so that a definite 


- Fraction of the current used shall traverse the branch 


circuit and depositing cell. As the weight of one plate 
is increased by the deposition of, say, copper from the 
solution, it will tip the balanced arm whenever the 
weight of the increase becomes sufficient to overbalance 
the weight alluded to as on the lever arm. The lever 


arm moving causes a movement of a registering appa- 
_ ratus registering each tip, and at the same time causes 


a reversal of the current through the cell, the effect of 


_which is that the copper is absorbed or removed from 
the now heavier plate and deposited upon the lighter, | 


until it in turn becomes the heavier, causing another 
tipping, another registration, and another reversal. As 
the amount of current needed to cause the deposition 
of metal enough to cause the tipping is known, and 
as it is a definite percentage of the entire current, 
‘the registration may indicate the total amount of cur- 
rent; or as the ratio existing between current and feet 
Of gas for illuminating effect has been determined, the 
registration may indicate the equivalency in light of 
feet of gas. | 


4393. ‘ Electric lighting apparatus.” W. R. LAKE. 


(A communication from abroad by Hiram Maxim, of 


New York.) Dated October 27. 6d. Relates to in- 
<andescent lamps in which means are provided for the 
<asy removal and replacement of the carbon slip when 
required. The lamp has a stopper with a rim or lip, e, 
turned up about the edge of the neck of the globe, and 


the neck is joined to this lip by means of.a ground joint, 
The lip flares out slightly above the joint so as to form 
a trough for the reception of gum or other sealin 
material, and is recurved, as shown, so that the materia] 
used will not run out when the lamp is inverted. 


4428. “ Electric lamps.” J.H.JoHNson. (A com. 
munication from abroad by Albert Berjot, of Paris.) 
Dated October 29. 4d. Relates to electric lamps, and 
it consists chiefly in the employment of a regulating 
apparatus arranged in the form of a parallelogram with 
flexible spring joints in combination with a number of 
pairs of carbons which are consumed in succession, the 
current being automatically diverted into a fresh pair 
when the pair in use for the time being has been con 
sumed. (Provisional only.) 

4434. “Telegraphic recording apparatus.” T. M. 
Foote, of New York. Dated October 30. Relates to 
improved mechanism for recording in a legible manner 


despatches, messages, or other communications trans. | 


mitted by means of electricity, and consists in various 


improvements for causing the letters, figures, or other 


characters forming the message or communication to 
be printed upon a piece of paper in a better manner 
than is obtainable by any of the methods or mechanism 


heretofore in use, and to be printed on paper in the 


form of a sheet instead of upon long narrow strips, as 
heretofore practised. 

4444. ‘Electric gas-lighting apparatus,” H. H., 
LAKE. (A communication from abroad by Florentine 
Whitfield Pelton, of Boston, America.) Dated October 


30. 6d. Relates to apparatus for lighting gas by - 


electricity, in which the gas-cock is opened and closed 
by electric action upon a mechanical device connecting 
with such cock and a battery, and in which are em- 
ployed, in combination with the burner, a stationary 
metallic arm terminating in a platinum or other metal. 
lic point in near proximity to the orifice in the burner, 
this arm or electrode being fixed to the burner and 


insulated from it, and connected to one pole of a bat. 


tery, and a movable arm or electrode which is connected 
to the other pole of the battery, and pivoted or other- 
wise connected to the burner in such manner as, when 
vibrated, to make and break circuit with the latter and 
produce a spark to ignite the gas. 


4495. ‘Improvements in electric-lighting appara- 


tus.” W.R. Lake. (A communication from abroad 
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by Joseph V. Nichols, of New York.) Dated November 
3. 6d. Relates to incandescent lamps. a is the 
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incandescent conductor; B is the glass globe in- 
closing the conductor; c,c are conducting wires of 
copper; D, D are tubes made of cement (composed by 
thoroughly mixing and fusing together fifty-eight parts 
by weight of oxide of lead, seventeen parts of silica, 
ten parts of oxide of iron, ten parts of oxide of copper, 
and five parts of potash or soda), fused and sealed to 
the conducting wires at their upper ends and to the 
glass of the globe at their lower ends, so that the base 
of the globe is hermetically sealed about the said con- 
ducting wires. The tube of cement is joined to the 
wire when. both are at a white heat, so as to remove all 
oxide from the surface of the metal and insure perfect 
adhesion between the parts. By way of additional 
precaution a second joint is made between the tube 
and the wire, a short distance below the upper end of 
the tube. The air is exhausted from the globe in the 
usual way, so as to leave as perfect a vacuum as prac- 
ticable. 
4515. ‘Electrical mouthpieces.” James DuNBAR. 
Dated November 4. 2d. Relates to improvements in 
drinking vessels, for imparting electric currents to fluids 
whilst passing into the mouth. One or more opposite 
metals (or negative and positive metals) are used in 
conjunction with any insulating medium, in connection 
with the rims of drinking vessels, tubes, or mouthpieces 
of any description, whereby an electric current is ob- 
tained in the liquid or moist fluid as it passes over the 
said metals, or negative and positive poles, into the 
mouth, and also sometimes a current in the mouth. 
(Provisional only.) 


4621. ‘ Magneto-electric signal apparatus.” E. G. 
BREWER. (A communication from abroad by E. H. 
Johnson and T.A. Edison, of America.) Dated Novem- 
ber 10. 6d. Relates to an attachment to magneto- 
electric machines by which the latter can be cut out of 
circuit when not in use, being thrown into circuit only 
when in use. 


Proceedings of Societies. 


PHYSICAL SOCIETY.—June 11th. 


Lord RayLeEiGH in the Chair. 

New Members—Mr. J. E, H. Gordon and Mr, J. E. 
Stead, E.I.C. 

Professor FLEMING exhibited a new form of B.A. Unit 
Resistance Coil, devised by him for experiments in the 
Cavendish laboratory, with a view to obviate the 
leakage in the older form due to condensed moisture 
on the paraffin insulating the electrodes, and also to 
facilitate the equalisation of the temperature of the coil 
with the medium it is placed in. : For this purpose the 
wire is wound bare, each layer being insulated from the 
rest by ebonite fenders niched to receive turns, and the 
coil is inclosed in a brass box, screwed together. This 
box is watertight and may be soldered or provided with 
an india-rubber washer between the two flanged halves 
which screw together. | 

Dr. STONE said he usually insulated the B.A. coil 


when plunging it in water by putting it in a beaker of 


paraffin oil which was immersed in turn in the water. 

Professor AyRTON pointed out the advisability of 
makers aiming rather at turning out exact resistances of 
any definite value than wasting time and increasing 
the cost of the coils by adjusting them to a given figure, 
such as one or ten ohms. 

Professor W. CHANDLER ROBERTS read a paper on the 
hardening and tempering of steel. He pointed out 


LA 


that few questions connected with the metallurgy of 
iron or steel are attracting more attention now than 
the relation between a metal and the gases .it comes 
into contact with during manufacture. The carbonisa- 
tion of iron has long been of great interest, as shown 
by the work of Clouet at the end of last century, and 
that of Margueritte in 1865, who showed that though 
the conversion of iron into steel could .be effected 
by contact with carbon, even in the diamond form, it 


is nevertheless true that in the ordinary process. ear- 


bonic acid plays a considerable part, which had been 
overlooked. Graham’s 1867 paper on the occlusion 


of gases by metals gave point to. Margueritte’s work 


by showing that carbonic oxide can penetrate to the 
centre of a mass of iron. It is introduced, in fact, at a 
comparatively low temperature, while a high tempera- 
ture is necessary to enable the metal to appropriate the 
carbon and become steel. Metallurgists are now care- 
fully investigating the effect of occluded gases in iron 
and steel. | 

Professor. ROBERTS considered the point recently 


. raised as to whether the hardening and tempering of 


steel might not be influenced by the occlusion or expul- 
sion of gas. He described experiments by which he 
proves that as steel hardens when rapidly cooled ;i: 


- vacuo, gases could not play any part in the tempering. 


He also dwelt on the precautions necessary to keep the\ | 
metal in the experiment free from occluded gas. He 
then showed that Bergman (to whom we owe our know- 


_ ledge that the difference between wrought iron and 


steel depends on the carbon in the latter) showed, in 
1781, that fixed air could give up its carbon to iron; 
and he concluded by showing that Reaumur, so long 


_ ago as 1722, actually employed the Toricellian vacuum 
in experiments on the tempering of metal, the metal 


being placed red-hot in a highly rarefied atmosphere. 
Reaumur also had a clear view of the effect.a gas might 
have on the physical properties of a metal, a point of 
great interest to physicists in general. 

Professor HUGHES expressed the opinion that temper 


_ was not due to absorption of hydrogen, but to the ab- 


sorption of carbon in the iron. 

Mr. Srron found that an electrically fused steel 
contact was glass-hard. | | 

Professor GUTHRIE exhibited a steel chain which he 
had beautifully blackened by dipping in fused nitre. 
The skin might be useful in the arts, and was, perhaps, 
analogous to that produced by Barff’s process. ~ 

Lord RAYLEIGH, Mr. WALENN, Mr. Lecky, Dr. 
CorFin, Professor AYRTON, and others, continued the 
discussion. 

Mr. GRANT then read a paper on curves of electro- 
magnetic induction, which he had traced out by means 
of primary and secondary coils sliding on frames, so as 
to take different positions with respect to one another, 
The paper was illustrated by experiments and diagrams. 

Professor REINOLD then read portions of a paper by 
Professor S.P. Thomson, on the opacity of tourma- 


line crystals. The optical and electric properties of 


these crystals are related, and Professor Thomson pro- 
pounds an explanation of this connection based on the 
late Clerk-Maxwell’s electro-magnetic theory of light. 
The full paper will be published in the Fournal of the 
Society. 


JUNE 25TH. 


Professor FULLER in the chair. | 


Sr. OLymp10 DE BARCELOS elected a member. 
Mr. Grant exhibited an apparatus for showing the 
position and direction of the curve of zero electro- 
dynamic induction. It consisted of two coils of insu- 
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lated wire mounted on stands, one being fixed, while 
the other was free to revolve roundit at a fixed distance. 

Prof. W. E. Ayrton explained the determination of 
the refractive index of ebonite made by himself and 
Prof. Perry. The result for oxyhydrogen light was 
1°7; but at the suggestion of Prof. Fitzgerald, of 
Dublin, this was checked by measuring the polarising 
angle of ebonite by reflected light. Sunlight was 
employed in these experiments, and different pieces of 
ebonite. The result was 1°611. Professors’ Ayrton 
and Perry had repeated their former experiments, 


using the electric light and a battery of 70 volts E. M. F. | 


The result confirmed the one first obtained. They had 
also determined the index of refraction in the ordinary 
way from the red rays which they obsérved to pass 
through the prism of ebonite. Result for the least 
refrangible rays, 1°66. 

Mr. Boys remarked that one could see better through 
thin ebonite if it was varnished or wetted than when 
untreated. | 

A letter was read by the CHAIRMAN from a sub- 
committee of the British Association, inviting the 
members of the Society to send exhibits to the jubilee 


_ meeting of the B. A. at York. 
Dr. JAMES Moser read a paper on the microphonic — 


action of selenium cells, in which he argued that the 
action of the selenium cell in the photophone was that 


of a microphonic contact or bad joint between the 


metal electrodes or metal plates of the cell and the 
selenium. The heat rays of the photophonic beam 
caused the joint to expand and contract; hence. the 


_ variation in the current passing through the receiving 


telephone. Dr. Moser also exhibited a piece of sele- 
nium which increased, not diminished, in electric 
resistance when light fell upon it. He further showed 
a standard Daniell cell of the gravity type, which con- 
sisted of a glass vessel containing the copper plate at 
the bottom, immersed in sulphate of copper solution, 
and the zinc plate at the top, immersed in sulphate of 
zinc solution; and a clear line of demarcation between 
these solutions was produced by suspending an inde- 
pendent piece of zinc midway between the plates, so as 


_ to decompose all the sulphate of copper which diffused 


upward to that point. 
Prof. MacLEOD said that he had produced the 


same result by surrounding the zinc plate with a cage 


of copper wire connected to the copper plate. Copper 
deposited on the cage and the cell was in constant use. 
Dr. Lodge said that arrangement would not, however, 
serve as a standard of electromotive force, because all 


the copper-plate should be in the copper solution. In 


his cell the copper and solution are both in a test tube, 
immersed in the zinc solution, and diffusion has to take 


_ place up this test tube and down the cell, so as to enter 


a second tube open at the bottom in which the zinc is 
placed. 

Dr. GUTHRIE showed a new experiment to the effect 
that where a magnet is ‘suspended over a disc of 
copper and the disc is rotated, the magnet is repelled 
upwards, The experiment was shown by suspending 
a horse-shoe magnet from one end of a scale beam 
counter-weighted. Asa possible explanation, he sug- 
gested that the vertically resolved force of the induc- 


tion current before the magnet might be greater than 


than that behind the magnet. 


The SECRETARY read a paper by Professor Balfour 
Stewart and Mr. W. Strode, on results obtained by 
a modification of Bunsen’s calorimeter, described to 
the Society in January last year. With a new 
instrument made by Casella they ‘have determined the 
mean specific heat of iron to be‘o'1118, and that of 
sulphur o'1 756—the true values being given as 0'1138 
and 0'1776. The advantage of the/method is its sim- 


Telephone Construction, 


plicity and the fact that very small quantities of the 
substance may be used. | 

Dr. LonGE then explained experiments :by Mr, 
Sutherland, showing that a Daniell cell keeps its 
E.M.F, very constant when heated, because the 
thermo-electric effect at the junction of the zinc with 
the solution is balanced by that at the junction of the 
copper with the solution. 

After remarks by Dr. Moser and Professor Perry, 
the Society separated until November next. 


THE announcement is made in New York that a 
contract was signed on May 25th between General 
Grant, on behalf of the International Ocean Telegraph 
Company, and the Mexican Government, for a new 
cable between the United States and the West Indies, 
Mexico, and Central America, by way of Cuba and 


Yucatan, the work to begin immediately. 


THE telegraph steamer Faraday arrived off Land's 
End on the morning of the 28th ult. and picked up the 
buoyed end of the new American Cable, after which she 


proceeded to pay out. 


A New York telegram of the a7th ult. says :— 
The duplicate telegraphic cable from Key West to 
Havana has now been completed. 


The following are the final quotations of stocks and 
shares for the 2oth ult.: — Anglo-American, Limited, 53-54; 
Ditto, Preferred, 84-85 ; Ditto, Deferred, 243-254; Black 
Sea, Limited, ——-; Brazilian Submarine, Limited, 103-103; 
Brush Light, ——; Electric Light, —— Consolidated 
; Cuba, Limited, 94-9%; Cuba, 
Limited, 10 per cent. Preference, 162-173; Direct Spanish, 
Limited, 43-5; Direct Spanish, 10 per cent. Preference, 
133-144; Direct United States Cable, Limited, 1877, 
103-107; Debentures, 1884, 103-105; Eastern Limited, 
10$-10%; Eastern 6 per cent. Preference, 123-134; Eastern, 
6 percent. Debentures, repayable October, 188 3, 103-106; 
Eastern 5 per cent. Debentures, repayable August, 1887, 
103-106; Eastern, 5 per cent., repayable Aug., 1800, 
106-109; Eastern Extension, Australasian and China, 
Limited, 11%-11%; Eastern Extension, 6 per cent. Debenture, 
repayable February, 1891, 109-112; 5 per cent. Australian 
Gov. Subsidy Deb. Scrip, 1900, 106-109 ; Ditto, registered, 
repayable 1900, 106-109; Ditto, 5 per cent. Debenture, 
1890, 103-105; Eastern and South African, Limited, 
5 per cent. Mortgage Debentures, redeemable 1900, 
106-109; Ditto, ditto, to bearer, 105-108; German 
Union Telegraph and Trust, 114-113; Globe Telegraph and 
Trust, Limited, 64-63; Globe, 6 per cent. Preference, 12$-12$; 
Great Northern, 133-13%; 5 per cent. Debentures, 103- | 
107; India Rubber Company, 203-213; Ditto, 6 per 
cent. Debenture, 107-110; Indo-European, Limited, 28-29; 
London Platino-Brazilian, Limited, 53-63; Mediterranean 
Extension, Limited, 23-3; Mediterranean Extension, 8 per 
cent. Preference, 94-9; Oriental Telephone, Reuter’s 
Limited, 11-12; Submarine, 280-290; Submarine Scrip, 
23-3; Submarine Cables Trust, 103-106; United Tele- 
phone, ——; West Coast of America, Limited, 43-5; 
West India and Panama, Limited, 2-24; Ditto, 6 per 
cent. First Preference, 73-8; Ditto, ditto, Second Preference, 
62-74; Western and Brazilian, Limited, 83-9; Ditto, 6 per 
cent. Debentures “A,” 108-110; Ditto, ditto, ditto, “ B,” 
98-102; Western Union of U.S. # pericent., 1 Mortgage 
(Building) Bonds, 123-128; Ditto, 6 per cent. Sterling 
Bonds, 106-110; Telegraph Construction and Mainten- 
ance, Limited, 32-323 ; Ditto, 6 per cent. Bonds, 106-110; 
Ditto, Second Bonus Trust Certificates, 34-44. 
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5 & 7, DEY STREET, NHW YORE, U.S.A. 
THE OLDEST & LARGEST RAILWAY & TELEGRAPH SUPPLY HOUSE IN AMERICA, 


MANUFACTURERS AND DEALERS IN 


TELEGRAPH AND TELEPHONE SUPPLIES 
OF EVERY DESCRIPTION. 


. Morse Telegraph Instruments of the most approved construction; Batteries of all kinds; Patent 
Screw Glass Insulators; Brooks’ Patent Insulators; Telephone and Telegraph Office Wires ; 
Telephone Conducting Cords and Annunciator Drops ; Burglar Alarm and Hotel Annunciators ; 
Gutta-Percha Insulated Wires and Sub-Marine Cables ; Johnson's: s Celebrated er Wire, 
in Bond in New York, at Manufacturers’ ices 


Manufacturers of the HOME LEARNER’S INSTRUMENT, Key, 
| Sounder, Battery, and Instruction Book ; for the use of Students in Telegraphy. Price $ 4.50. 


Catalogne and Price List sent upon application. 


ZANNI. 
SOLE PATENTEE 


47, HOLBORN VIADUCT, H.C. 


(OPPOSITE THE City TEMPLE), 


Manufacturers of Zanni’s Patent Dynamo-Electric Machine 
The Cheapest in the Market. 
MAGNETIC BELLS.—No Battery required. Satisfactory working guaranteed for five years. 
ELECTRIC BELLS of every description for House and Ships’ use. 


Burglar Alarms. Pear and Button Pushes. Insulated Wire. Indicators. 
| Fire Alarms. 


ESTIMATES GIVEN FOR FITTING UP HOUSES, &c., COMPLETE. 
ILLUSTRATED PRICE LIST ON APPLICATION. 
Models Made. Experimental Work done. All Repairs promptly Executed on the Premises. 


Silk Covered Wire. Binding Screws. Double Covered Wire for Indoor 
or Outdoor use. | 
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ELECTRIC BATTERIES, 
GEO. G. BLACK WELL, 

26, CHAPEL ST,, LIVERPOOL, | 
Prepares specially the | 


other Batteries. Supplies 

PLAT 
LAS S, SAL-AMMONIAC, lum 


ANESE MINERAL WORKS AND ORE YARDS, 
GARSTON DUCK, NEAR LIVERPOOL. 


used in | 
LECLANCHE and 


and- 


GEORGE BEECH, 


Telegraph Instrument Case Manufacturer 
by Steam Power, - 


10, SANDRINGHAM RD., HIGH ST. 

Railway and Telegraph. Engineers mpplied with every de. 

scription of Telegraph Instrument Cases, Single Needle, 

Block, Bell, Switch, &c. ‘The material.and-workmanshi 

of first quality and guaranteed. (Established'1872.) 
Terms moderate for Cash. . 


ELECTRICAL & SCIENTIFIC APPARATUS. 
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‘BLOCK T TELEGRAPHS AND ELECTRIC 


GOSWELL ROAD, LONDON, £. 


INTERLOCKING SIGNALS. 
TYER & COMPANY 
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